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Mhing Ever Starts a Gasoline Motor — Hot 
Gasoline in Liquid Form Never Started Anything! 


Oniy One 


Vapor 


For Use on This new invention 


Any Auto * SURE STAR TF fills Your Manifold 


whether “ wv With HOT VAPOR 

equipped with Fw Vf t Vy OF, YZ delivers HOT 

Self -Starter PL WAL {2/ NZL; VAPOR direct to 
or Not Firing Chamber 


Easily and Quickly Attached to Any Auto 


Sold on Guarantee to Satisfy. Return after 
30 Days If You Can Do Without It— 
Money Back. Price $8.00 complete. Ready 
to Attach. When ordering mention make 
of car, size of gasoline feed line and 
whether gravity or force feed. 


Turn small switch on the dash; then crank your motor in the usual way and 
an immediate start is assured regardless of weather conditions or poor gasoline 


What Sure-Start Electric 
Vaporizer Does 


Csasoline from main feed line is admitted 
to vaporizer Dy an electrical vaive 
Gasoline runs through an electri 
caily heated compartment and is then 
admitted into the intake manifold in the 
form of a hot vapor. Sure-Start fills the 


manifold with Hot Gasoline Vapor that 


assure i Start 





A Wonderful 
Invention 
The Sure-Start Electric Vaporizer ha 
been pronounced the most important 
new lea OF invention in motor equip 
t for ten yea It eliminates all 
tarting troub! ill liquid priming 
me cranking—and all starting 
‘ . é ; caused by cold weather or 
SURE-START Electric Vaporizer — Exact Size . 
Ww rade gasoline, 


eight 10 ounces 


Note These Points . Sure-Start Electric Vapor- 
* izer needs no attention 
after being once attached to your car. Can be used or 
»ot, at your discretion. Does not interfere with the regu- 
lar workings of the car. 
Sure-Start gives the vital impulse—creates real engine- 
energy, to start your motor. ‘The Sure-Start Electric 
Vaporizer is a NEW, proven-practical fuel vaporizer which 
effectively overcomes the deficiency of all carburetors—it 
insures instantaneous vaporizing of fuels. 
The common practice of priming with ether or gasoline 
through spark plugs or pet cocks is eliminated. A simple 
turn of the switch is all that is necessary. Sure-Start 
Vaporizer does the rest. 


Skeich illustrat- \ 
ing application \ 
of SURE-START 
Electric V apor- 
izer. This is 


not drawn to 
scale - the Va 
porizer being 
exaggerated in 





size. 


Sure-Start Used in Connection With Electric Self-Starters 


Sure-Start saves your batteries because it bother you, particularly in cold weather. 
eliminates the prolonged strain. Order it Ihat’s because your gasoline is not vapor 
now and end your starting troubles. Your izing. Sure-Start, used in connection with 
Self-Starte no matter what style iti a Self-Starter, makes a start absolutely 
really a self-cranker It relieves you certain. Sure-Start really saves your bat 
merety of the engine-turt burdet So teries when so used and is a big economy. 
far all 1 t! But Starting Troubles stil Its consumption of current is insignificant. 


} 


Sure-Start is economical in its operation. A very small amount of 


electric current from any ordinary 6 volt battery supplies vaporizer. 
Che Sure-Start Electric Vaporizer in conjunction with electric, 
air or mechanical starters makes the operation ideal and gives 


results that make it indispensable 


Get a dependable start with a Sure-Start and avoid broken arms. 
Money Back after 30 days if you wish it. Order Direct. Address 


W. E. & J. H. DODSON, Sales Agents 
UNITED MOTOR EQUIPMENT COMPANY 
DEPT. E, SUITE 1204, ASSOCIATION BUILDING, CHICAGO, ILL. 





























Sixteenth Annual Motor Number 


of the 


Scientific American 
January 3, 1914 


HE oldest automobile paper in the world is the 

Scientific American. It has followed the devel- 

opment of the motor-driven vehicle from the very 
day of its birth, aiding and encouraging the ‘‘ horseless 
carriage’’ in its early struggle for existence. Every im- 
portant phase of its progress has been chronicled in 
these columns. For the past sixteen years we have pub- 
lished an annual resume of its growth in a special maga- 
zine number. Our first automobile number antedates 
the New York Annual Automobile Show by two years. 








Everything new that is important will be taken up 
in our coming Motor Number. Among the subjects are 
the following: 


The Automobile of 1914. There are fashions in 
automobiles as well as in dress. Although the American 
automobile is pretty well standardized, nevertheless there 
will be important differences in the car of 1914, which 
every motorist should know. Just what the changes are 
will be fully explained and illustrated. 


New Ideas in Car Bodies. While we in this country 
have fixed upon a standard form of car body, abroad, 
particularly in France, new designs are being developed 
which are most interesting. Some of the new car bodies 
look exactly like a boat. Fifteen car body designs will 
be illustrated and described. 


The newest and most ingenious accessories will 
take up a page of the Motor Number. Of the making of 
accessories for automobiles there seems to be no end, yet, 
no doubt, many of them will prove indispensable to the 
motorist of 1914. 


Lubrication is a subject that is far more important 
than the majority of automobilists realize. An excellent 
article on this subject is being prepared by an authority 
on oils. 


Lessening fuel cost is perhaps the foremost topic of 
the year. Experiments are being made with new fuels 
and with apparatus that will permit the use of substitutes 
for gasoline. Our Paris correspondent will tell what is 
being done in this connection abroad. 


Making the automobile comfortable in winter. 
Although the automobile was made an all-the-year-round 
machine long ago, it must be admitted that motoring is 
not half so pleasant in winter as in the warmer seasons. 
However, many improvements have been developed 
recently to overcome the rigors of frigid weather. 


What car can I buy for $500, $1000, $1500, etc. ? 
A feature of the Motor Number of 1913 was a table 
which classified American-made cars according to price. 
A similar table, but even more complete, is being pre- 
pared for 1914. 


The commercial motor vehicle will receive due 
attention in the Motor Number. Important problems 
that present themselves to the owner of a commercial 
vehicle and to the intending purchaser of a motor truck 
will be treated by authorities on the subject. 


Motor truck guide. Like the table on pleasure 
vehicles there will be a classified list of commercial ve- 
hicles arranged according to capacity which should 
prove indispensable as a guide to intending purchasers 
of motor trucks. 


A Colored Cover by William Harnden Foster 
On All Newsstands 


Price, Fifteen Cents 
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Filling the silo by electric power. 


Electrically operated butter churn and butter worker. 


Central Station Power for Farmers 


Relieving the 


| EALIZING that the farm offers a large outlet for 
t electric power, many central stations throughout the 
country have extended their transmission lines into the 
From these lines they are supplying the 


This is 


rural districts 
for light and power. 
throughout the 
vogue there requires a 
for grinding feed, 


farmers with electricity 


particularly true of the States corn 


belt. The general farming in 


large amount of mechanical power, 
cutting ensilage, thresh 


The 


shredding fodder, 
farmers 


Tedium of Farm Work by the Use of Electricity 


By D. R. 


Palmquist 


barn and feed yards, and without exception they ap- 
preciate these lights very highly. 

The following data show what it is actually costing 
this community to 
house and barns for electricity, and also the uses he 
finds for it. 

Farm No. 1. 
cost of meters, $51.50; 


the average farmer in equip his 


of wiring house and barn, $86; 
number of lights installed, 30; 


Cost 


Illinois. As these farmers become 


more accustomed to the uses of electricity and realiz 


tions at Fureka, 
its advantage, they will apply the electric drive to their 
many other farm machines. 

Last January fourteen farmers petitioned the power 
company at Eureka to extend their lines se that elec 
tricity would be available for their use. At that time 
the power plant was taxed to the limit, which did net 

enable them to take on any more custom 


ers. They are now enlarging their plant 





pumping water. 


this region, the 


ing, and 
throughout majority of 


whom are conducting their farms on a 


scientific basis, take to this new form of 
power as a duck would to water. 

The 
deal in making it 


manufacturers have done a great 


possible to use electric 
power on farms, as they are now offering 
all sorts of farm machines readily adapt- 
able for electric drive. There is scarcely 
a modern electric device for the farm that 
is not effecting a large saving in time and 
reduction in the amount of 
hired of the ordi- 
hary appliances require but one operator. 


a consequent 
help needed, for most 
In order to make this article more prac- 
tical and instructive, I will include some 
specific data and information, as to the 
cost of using electric power on farms. 





Cost of Farm Installations. 
At Eureka, Illinois, there are 
twenty 


about 
transmission lines, tra 
farming district. At the 


farmers on 


miles of 
versing a good 
time, there are about these 
Most of them live 


Some, however, are not so near. 


present sixty 


lines near the transmission line. 
This necessitates the 
building of branch lines, which is done by the company, 
at the expense of the farmer. 

The company’s plan is to place transformers in the 
most convenient place for distribution to three or more 
farmers, if possible, and to require them to bear the 
expense of building the secondary lines from the trans 
formers to their buildings. The farmer also pays for 
the wiring of his house and barns. 

Motors are used for all purposes, such as pumping 
Water, grinding feed, sawing wood, elevating grain into 
cribs and granaries, on cream separators, churns, wash- 
ing machines, sewing machines, fans, and most of them 
use electric irons. 


Many have large tungsten lamps on poles in door, 


and intend to take on these farmers. 
Operating Cost of Farm Machines. 
Bearing in mind that electricity is avail 
able for both light and power, let us see 
what it is costing these farmers to use 
electricity. 
cents per kilowatt hour 


tased on an average of 1 
equivalent to 7% 
hour—the cost of 


cents per horse-power 


lighting amounts to a fifth of a cent an 
hour for a sixteen candle-power tungsten 
lamp. For power purposes the rate aver 


ages about 5 cents per kilowatt hour 





They say that when a horse begins to eat 
its head off, there are two ways out of the 
difficulty: Either 
to earn 


work the beast bard 


enough its keep, or look around 


for a means of power with a more renson 


able appetite. A one horse-power motor 








Electrically operated fodder cutter. 


number of motors installed, 2; size of motors, 5 horse- 


horse-power. Farm machines operated 


Feed grinder, grain elevator, cream 


power and %& 
by above motors: 
separator, churn, wash machine. 

Farm No, 2.—Cost of wiring house and barn, $112; 
cost of meters, $51.50; number of lights installed, 40; 
number of motors installed, 2; size of motors, 3 horse- 
power and % horse-power. Farm machines operated by 
motors: Grain elevator, feed grinder, cream separator, 
churn, pump, wash machine, grind stone. 

Farm No, 3.—Cost of wiring house and barns, $86; 
cost of meters, $51.50; number of lights installed, 30; 
number of motors installed, 2; size of motors, 3 horse- 
power and % horse-power. Machines operated by above 
motors: Feed grinder, grain elevator, pump, cream sep- 
arator, wood saw, wash machine. 


The above are typical of the average farm installa- 


costs approximately $65, with an operat 


ing cost averaging 5 cents an hour. A good 
horse costs from $150 to $250, with an 


operating cost averaging 8 cents an hour 
A one eighth horse-power motor equivalent to one man 
power costs $40, with an operating cost of less than 
one cent an hour. The Department of Agriculture states 
that the farm horse averages about 3% hours of work 
a day the year round, and he eats fodder steadily. The 
electric motor, on the other hand, consumes energy only 
when it is in operation. 
Now let 
electric motor drive has 


us consider some of the farm machines to 


which been successfully ap 


plied and from which the cost of operation has been 


deduced by authoritative tests. These tests were made 
under actual working conditions on farms; and though 


the figures are susceptible of slight variation, due to 
individual controlling circumstances, they afford a fair 
standard in considering the advisability of using elee- 
tric power on the farm. All operating costs are based 


(Concluded on page 417.) 
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The this journal is to record accurately, 
simply 


tific knowledge and industrial achievement, 


purpose of 


and interestingly, the world's progress in scien- 


Rest and Railway Safety 


EVERAL vears ago, when the New York Central 
Railroad inaugurated the twenty-hour service to 
_ Chicago, the Editor of this journal was given an 
opportunity to ride in the cab of the several engines 
which pulled the train over the various divisions. On 
the round trip he rode on some eight or nine engines 


and talked with as many different enginemen. Subse 
quently, be met by appointment the engineman who 
covered the run from New York to Albany and back, a 
veteran in the service. He was tall, well set up, clear 
eyed, of ruddy complexion, and in his off-duty clothes 


he might readily have been taken for a prosperous, well 


preserved business man of sixty years We mention 
these facts because at the outset of our talk about his 
experience he told us that for thirty years he had 
been at the throttle of the fastest expresses that were 
run out of New York city on the New York Central 
system There is a popular impression that the man 
who pulls an express train is subjected to such severe 
mental strain, that, after a very few years, he has to 
be transferred to less strenuous work on slower local 
trains, to give him an opportunity to recuperate; yet 


here was a man who had been doing this work for the 
greater part of his working lifetime and had come 
through it in perfect physical conditien 

So we spoke of this popular belief and asked what 
was the secret of his successfully carrying such heavy 


responsibility without any impairment of his physical 
or mental equipment It may be,” he said, “that I 
am temperamentally suited to this work; but my own 


helief is that my physical condition is due to 
the fact that I 


abstaining 


present 


have taken the very best care of my 


health by from stimulants, keeping regular 


hours, and above all, being careful to get sufficient sleep 


between runs 
Now 


this little talk of years ago is brought 


many 
forcib!s 


te our recoilection by a document, sent out by 


the Pennsylvania Railroad Company, which states that 


it is considering the advisability of establishing a rule, 
that employees must live or take their rest sufficiently 
near to thelr work to enable them to report for duty 


at any hour, day or night, with not more than one hour 


homes or resting 


The state 


cases have come to the 


of necessary traveling between their 


places and the point where they begin work 


ment goes On to say that many 


notice of the management, wherein men are living con 


siderable distances from their place of work, and that 
though they spend only a reasonable time on duty, so 
much additional time is required in traveling to and 
from work that they do not have sufficient rest and 
recreation in some instances men live from 50 to 


100 miles f: 


If this companys 


om the 


place where they report for duty. 


should take well-considered action 


in the matter, it will establish a precedent which should 


be followed by every railroad throughout the country, 
ind we beileve that the present is a very opportune 
time to set such a ement afoot The terrible dis 
ister at Notch Haven on the New Haven Railroad is 
fresh in the public mind In their investigation of 


the accident, the Interstate 
found that 


Miller, of the 


Commerce Commission 


in each twenty-four hour period, Engineman 


olliding train, mainly because he lived 


a considerable distance from the point where his run 
began, had had less than six hours of rest in bed at 
his home The Commission stated in its report that 
bho engineman who fook his rest in such a manner as 


SCIENTIFIC AMERICAN 


Engineman Miller did while performing double duty, 
could be in proper physical or mental condition to per 
form the exacting service required of an engineman on 
a high-speed passenger train 

We are in hearty accord with this opinion. 
be possible to establish a rule which would equitably 


It would 


cover every interest involved, so that the men may 
have every reasonable freedom in directing their pri- 
vate lives to suit themselves, but always under the 
stipulation that they shall live or take their rest at 


points which will enable them to report for work with- 
out undue time being consumed in their doing so. Con- 
sideration of the interest of the traveling public, the 
railroad and of the 
demands that specific rules should be laid down cover- 
ing this most important question. 


companies, trainmen themselves 


Not Sea Water, but Sewage 
MONG the 
which will 


long-neglected municipal 
the lately 
tration of this city is that of sewage disposal— 


problems 
confront elected adminis- 
than which, surely, no more vital question affecting the 
physical well-being of the five inhabitants of 
New York can be found to-day. 


million 


There is a popular and altogether erroneous belief 


that because there are tidal movements in New York 
Harbor, and because there are heavy currents in the 
North and the East Rivers, the sewage of the city is 


no sooner disgorged into these waters, than it is swept 
away, carried out to the Atlantic, and harmlessly dis- 
sipated in the sea. 

As a of fact, of the 
The huge floods of sewage (they are nothing less) are 
discharged into the rivers and the bay and there their 
solid 


matter nothing kind happens. 


contents are deposited and there they remain. 
Every twenty-four hours there is poured into the Har- 
lem River into the North 
River one hundred and thirty-two million gallons, and 
into the East River two hundred and sixty-four million 
gallons of And 
been going on in its relative proportions for centuries. 
The filthy deposit resulting from this back-yard method 
of disposal has steadily 
that this, the 
world, are underlaid by 
mere thought of 
cheek of 
as to cleanliness and decent sanitary 


ninty-nine million gallons, 


sewage this, be it remembered, has 


waters 
the 
an unmentionable deposit, the 
the 
ideas 


the 
city of 


accumulated, until 


surround second greatest 


should bring a blush to 


this 


which 
advanced 
habits. 


every citizen in age of 


That there is movement in the waters of the bay and 


the river is true; but it is a movement merely back 
and forth. There is no endless sweep of the whole 
mass of water out to the sea, and the substitution of 


unpolluted water in its place. The Metropolitan Sew- 
erage Commission of New York proved this to a demon- 
localities and 
of these floats put 
River, traveled in 78% hours a distance of 
107% miles, at the end of which time it was picked up 
only 
this, 


stration by floats in various 


their 


placing 


recording movements. One 


in the East 


one mile from the starting point. After learning 
need it surprise to learn further, that 
every year the Department of Docks and Ferries dredges 


cause any 


out some 400,000 cubic yards of deposit from the slips 
and docks of the East nothing of 
large quantities that are also dredged out by private 


lower River, to say 
enterprise? 

Now the 
of engineers of international reputation, has drawn up 
a plan of sewage disposal, which, if followed, will serve 
to clean up the maritime backyards and alleys of this 


Sewerage Commission, which is composed 


city, and substitute in New York conditions that are 
wholesome and decent. In this plan the Harlem River 
is taken care of by trunk sewers which will lead to a 


large settling basin at Ward’s Island, where the solids 
will be taken out and either burned or carried to sea 
there dumped. The North Shore of 
Long Island, within the city limits, is to be provided 
with a similar trunk system, with a settling basin for 
a like method of treatment at Tallman’s Island, on 
the Sound. The greater part of Manhattan is to be 
served under the proposed scheme by smaller local set- 


in barges, and 


tling basins, located at the foot of various cross streets, 
the solids will be incinerated. Similar 
basins are to take care of the sewage of the East River 
from Newtown Creek to the upper end of Blackwell's 
Island. The worst and polluted section of the 
East River from Newtown Creek to the Battery will be 


where local 


most 


relieved by the construction of large, main sewers along 
the opposite shores, the contents of which will be led 
in a tunnel reaching below Brooklyn to Coney Island, 
and thence to a large settling basin, built three miles 
From this the sludge will be taken in tank 


steamers and dumped 90 to 100 miles out at sea. 


out at sea. 


The plan of disposal, as thus worked out, is based 
upon methods, the efficiency of which has been amply 
demonstrated in existing plants everywhere. It pre- 
sents a ready and not too costly means of escape from 
the present intolerable conditions; and it is to be 
hoped that the incoming administration will make this 
one of the earliest measures for civic improvement to 
receive their indorsement. 


November 29, 1918 


Engineering Competitions in Our Navy 
HE European cruise of certain battleships of the 
Atlantic Fleet will furnish an 
tunity for close competition in engineering under 

service conditions; and the performance of the vessels 
cruising the Atlantic together in the and 
from the Mediterranean will be watched with the clos- 
est attention. In the days of the ship the 
amount of fresh water available on board was the item 


excellent oppor- 


voyages to 
sailing 
which generally gave the greatest concern; but the all- 
important factors for the seaman are now the amount 


of fuel on the that must 
in steaming so many miles per hour, and that necessary 


hand, amount be expended 


for the maintenance of the officers and men. Because 
of the extent of our coast line, of the distances 
which our cover in the 
event of hostilities, mobility for ships of all classes com- 
Ours must be a 


and 
vessels may be expected to 
posing our fleets is the first requisite. 
“Steaming Navy.” 

In Rio de Janeiro in January, 1908, the commander- 
in-chief of the United States Atlantic Fleet, which was 
then on its celebrated cruise around the world, issued 
an order inaugurating the competition in engineering 
for the battleships and destroyers composing the fleet 
at that making the the Pacific. The 
competition included the development of maximum 
speed under forced and natural draft, and economy of 
coal and oil under these, and under ordinary cruising 
penalized and water, 
was charged 


time voyage to 


conditions. Breakdowns were 
outside 
against the ship receiving it. This competition ended 
upon the arrival of the fleet at Magdalena Bay, Lower 
California. The distance steamed 8,210.5 knots, 
and it was estimated that a total net 
omy of 1,460 tons of coal was realized, directly due to 


when received from an source, 


was 


increase in econ- 


improvements in methods. 

Taking the performances on the voyage from Rio to 
Magdalena Bay as a standard, it was estimated that 
2,425 tons of was saved on the run from 
Francisco to Bay. On the same basis it was 
over 8,000 gallons of lubricating 
than doubled their 
cruising radius as far as oil was concerned. 

Despite the unfavorable weather encountered on the 


coal San 
Manila 
also ascertained that 
saved. Two vessels 


oil was more 


voyage across the Atlantic when homeward bound, and 
the long time which had elapsed since the last docking 
of ships, the the trip 
from Hampton voyage 
amounted to over 5.5 per cent. 


saving in fuel compared with 
Rio on the 


The results obtained on 


Roads to outward 


this cruise sufficiently demonstrated the advantages of 
competitive methods, and in June, 1909, a general order 
from the Navy Department established the engineering 
competitions as a permanent feature in the operation 
of vessels. 

the different classes each 
are awarded the trophies, consisting of bronze plaques, 
which them for the 
months as symbols of their efficiency. 


Winning vessels of year 


are carried by succeeding twelve 
Each petty officer 
and man of the engineering department of a ship win 
ning the trophy is allowed to wear a red letter “E” on 
the sleeve of his uniform, and these emblems are greatly 
esteemed by the individuals who have striven hard for 
twelve months in an unremitting effort to produce econ- 
omy and efficiency in their department. The command- 
ing and certain engineering officers of a winning vessel 
receive commendatory letters from the Navy Department. 

But few of the visitors to warships have any idea 


of the details to be mastered, and the work accom- 
plished in maintaining the power plant installed on 


a modern dreadnought. 
the devotion to duty which is necessary on the part of 
each individual working in his own, sometimes obscure, 


They have no conception of 


uncomfortable, and frequently dangerous, corner, with 
the full knowledge that he must do his part to the end, 
out of the sight without 
which daylight him 
The toll of death due to casualties in engine 
rooms far exceeds that in 
zines; yet there has been no shrinking, and no holding 
back. 
a higher sense of duty, better discipline or traditions, 
or who are more apt to acquit themselves with credit 
in time the members of the engineer's 
division. Their duties are ef equal, if not greater, im- 
portance than those of their shipmates who fight the 
guns. It is as necessary for a ship when calied upon 
for battle to reach and to maintain a station favorable 
for the fighting as it is to show accuracy and skill in 
gunnery after this station has been reached. The men 
below cannot hope to see, or to know, what is taking 
place in the outer world in the final and supreme test 
for which a battleship is constructed. Without the 
morale, and the training which will insure a proper per- 
formance on the part of what has been called the “black 
gang,” success on the day of battle will become impos- 
sible. To assist in this negessary training and instruc- 
tion the engineering competitions are doing their part. 
In the development of designs, the investigation of 
details, and the collection of valuable data for the ser- 
vice, most satisfactory results have been produced. 


of men, and the recognition 


those who work in above may 


receive. 
and fire 


turrets and maga- 


There is no class of men on board a ship with 


of stress than 








November 29, 1913 


Engineering 

Percentage of Completion of New Warships.—On No- 
vember Ist, 1913, the vessels under construction for the 
United States Navy were completed to the following 
extent: ““New York”’ at the Brooklyn Navy Yard, 92 per 
cent; ‘“Texas,”’ 96 per cent; “Nevada,” 49.2 per cent; 
the ‘“Oklahoma,”’ 48.7 per cent; the “Pennsylvania,” 11.8 
per cent; and No. 39, the sister ship to the “‘Pennsyl- 
vyania,”’ which is to be built at the New York Yard, is 
about to have her keel laid. 


A 30,000-kilowatt Turbine.—The Interborough Rapid 
Transit Company of New York city has recently placed 
an order with the Westinghouse Machine Company 
for a horizontal turbine of 30,000 kilowatts capacity. 
The feature of this particular unit will be its division 
into two turbine elements; the high-pressure element 
being a single-flow turbine, operating at 1,500 revolu- 
tions per minute, and the low-pressure element being 
a double-flow turbine, operating at 750 revolutions per 
minute. The machine is of the reaction type through- 
out, and comparatively low blade speeds are involved. 


Danger Signals at Grade Crossings.—The Lehigh 
Valley Railroad is installing at highway grade crossings 
danger signals which should prove to be very effective. 
As soon as a train comes within a mile of the crossing, 
the signal shows a red light and a gong that can be heard 
five hundred yards away begins to ring. Both warnings 
continue to act until the train has passed, when the gong 
ceases and the red light changes to white. Should the 
wires become deranged, or should anything happen to 
the mechanism, the signal on the disk flashes to danger 
and remains there until repairs are made. Nothing short 
of actual demolition can prevent the signal from working. 


Cucuracha Slide Is Cut 
curacha slide on the Panama Canal 
remembered, filled the Culebra cut in the 
between the cessation of excavation and the flooding 
of the cut with water) has at last been cut through, 
the opening having reached, according to the last dis- 
patches, a depth of 40 feet below the present level of 
water in Gatun Lake and in the cut. A vessel carrying 
certain officials of the road passed through, and now that 
the large floating dredges are at work, it will not be 
long before the whole width of the cut has been cleared 
of the slide. 


New Steel Equipment for the New Haven.—The 
first of the new steel cars ordered for the New Haven 
road has been received, arid by the end of the year 
it is estimated that twenty-five of these will be placed 
The ear is 80 feet in leng th, and has a seating 
The heating system is regulated 
Each ear is furnished with 
being generated 


Through.—The great Cu- 
(which, it will be 
interval 


in service. 
capacity of 88 persons. 
automatically by pressure. 
its own lighting system, the current 
by a dynamo which is run by a belt attached to the car 
axle. The floor consists of sheet steel with a composi- 
tion covering that is fireproof, and the cars are also 
protected from the heat in summer and cold in winter 
by a heavy insulation of hair felt and asbestos. 


A Soot and Dust Gage.—According to the Electri- 
cian, an organized attempt to measure, by means of 
instruments standardized by the Smoke Abatement 
Committee, the extent of the soot and dust existing 
in the atmosphere of several large towns and cities in 
the United Kingdom has been undertaken, commencing 
from the first of the present month. The instrument 
to be used follows the principle of the rain gage a 
given area being exposed to catch all solid matter that 
either falls by gravity or is borne down by rain. This 
is collected in a glass receiver placed beneath a duct 
leading from the collecting surface. The receiver will 
be removed once a month and replaced by a fresh one. 

Test of Ashokan Dam Shaft.—With the exception of 
some finishing work in the Garrison tunnel, the Catskill 
Aqueduct is now practically completed from High 
Falls to Hillsville Reservoir, which lies on the outskirts 
of New York city. On November 11th water from 
the Ashokan Dam was sent through one of the great 
shafts of the Aqueduct, namely, shaft No. 1, which is 
situated at Stone Ridge. The water reaches a point 
seven hundred feet below the surface, at which level it is 
carried below the Rondout Valley for a distance of about 
six miles. The test was completely successful. Other 
shafts will be tested in the same way, successively, until 
the whole system has been tried out. 

Artesian Wells in Australia.—It is interesting to 
recollect, says the Engineer, that over a very large 
area of Australia, and especially where the rainfall is 
light, it is possible to tap an apparently. inexhaustible 
supply of artesian water by boring. In this way much 
has been added to the value of large tracts of country, 
both for stock carrying and general productive pur- 
Latest developments would seem to indicate 
that the artesian area is even greater than was at first 
supposed. For some time the South Australian govern- 
ment has been boring for water on the southern limits 
of the artesian basin in the neighborhood of Lake 
Frome, and last month a supply of good quality water 
was tapped, equal to 230,000 gallons a day. 
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Electricity 


Electric Window-cleaning Device.—According to a 


‘ press report, Admiral Prince Henry of Prussia, brother of 


the Kaiser, has invented and patented an electrical device 
for cleaning the windows of automobiles in rainy or frosty 
weather. The device is set in operation by the pressing 
of a button. 

Electric Bulletin Board.—A large electric news bulletin 
board has been erected in Dayton, Ohio, with which 
news is spelled out in luminous letters measuring 28 by 22 
inches. The announcements may be read at a distance 
of four blocks. The board has a capacity of four lines 
of fifteen letters to the line, and is operated by a key- 
board similar to that of the typewriter. 

Electric Vehicle Census.—The Electric Vehicle Associa- 
tion of America estimates that there are 37,000 electric 
vehicles in use in the United States, of which number 
about 25,000 are pleasure cars and 12,000 commercial 
vehicles. Chieago holds the record with 2,850 vehicles. 
New York with 2,000 comes second, and Cleveland with 
1,800 comes third. Forty per cent of New York’s motor 
trucks are electrically driven. 

Lightning Conductors on St. Paul’s.—New lightning 
conductors have just been installed on St. Paul’s Cathe- 
dral in London, and in the course of this work the interest- 
ing discovery was made of a part of one of the original 
iron bar conductors erected about 140 years ago under 
the supervision of Benjamin Franklin. This bar, which 
was inside one of the towers and so not exposed to the 
weather, was still in a good state of preservation. 

Motor Trucking at Night.—In his presidential address 
before the Electric Vehicle Association of America, 
Arthur Williams suggested that traffic congestion in 
New York and other busy cities could be relieved by sub- 
stituting night for day trucking. There is no reason why 
wholesale trucking could not be done at night. 
may be moved from the terminals to warehouses and the 
moving in large quantities of merchandise to the large 
department stores does not have to be done in the 
daytime. Mr. Williams even suggests that coal might 
be delivered to our large buildings at’ ‘night. When the 
streets are not occupied by other traffic, greater speed 
may be maintained and deliveries may be made in less 
time. 

1,200-Volt Line in Holland.—A short interurban 
traction line is now in operation in Holland connecting 
Leyden with the two towns of Katwyk and Noorwyk. 
It runs on the continuous current 1,200-volt system and 
is standard gage, using double track for the most part. 
After leaving the city limits, the road reaches the town 
of Ryasburg three miles away and at this point it 
divides into two branches which run to the two places 
just named, these being sea beaches on the North Sea, 
lying at 5 and 7 miles respectively from town. Current 
comes directly from the Leyden central station without 
the use of substations. Trolley wires are held by middle 
poles between tracks carrying double bracket arms. 
Trains run every half-hour and are made up of a motor 
ear and two trailers. Motor cars have two end cabins 
for controllers and carry two 100 horse-power motors 
which take current at 1,200 volts by pantagraph trolley. 


Goods 


Carbons for Searchlights.—In most searchlights the 
rays come from the positive crater, and the important 
point is to have a steady are. This is about satisfied 
by the use of a negative carbon of small diameter, 
but with large apparatus using heavy currents, the 
small earbon soon becomes red for quite a length and 
burns up quickly. Should the small carbon be inclosed 


in a tube, this will cast an objectionable shadow. Ger- 
man constructors reduce the wear of the negative 


earbon by placing it in gas or vapor containing no 
oxygen and which takes off the heat. Again, length- 
wise or cross grooves in the carbon increase its radiat- 
ing surface. By using a core in the carbon, of a refractory 
material, the carbon consumes faster than the core and 
this produces a fine point. A good method is to use 
a current of coal gas escaping from a pipe, and this 
gas can even be lighted without harm. Solids or liquids, 
such as naphthaline or petroleum, can also be vaporized 
by the heat of the are. 

A Reading Optophone.—A year ago an instrument 
was developed which enabled a blind person to discover 
the whereabouts of windows, lights and light objects, 
by sound. This instrument, known as the optophone, 
made use of the varying resistances of selenium cells 
when exposed to light, and made known the presence of 
light by means of a telephone. The apparatus has 
since been improved, to the extent that it is now possible 
for a blind person to read type. So far the smallest type 
that may be successfully read is an inch high and it must 
be photographed white, as a transparency. The letters 
give various characteristic sounds. As described in the 
Electrician, ‘‘the two vertical strokes of H or M give a 
chaos of notes, the middle stroke of N gives a falling 
gamut, the three horizontal strokes of E give a chord and 
the curved lines of O and 8S give characteristic flourishes 
of sound. The alphabet of capitals can be learned in 
about an hour, and once learned, the process of read- 
ing may become as rapid as that of reading by sight.” 
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Science 


The Humors of Science.—Among the list of new 
books published in a recent copy of Nature we find the 
following: ‘Ist es wahr dass 2x2 = 4 ist” (Is it true that 
2x2=4) by Fred Bon. First volume 523 pages. 
lished by E. Reinicke. We leave it to the reader to 
make his own observations. 


Pub- 


The Return of Peary’s Record.—It is reported that 
the record deposited by Peary in a eairn at Navy Cliff 
on the northeast coast of Greenland in July, i892, has 
been returned by Knud Rasmussen, the Danish explorer 
who found the record. The Danish government, to whom 
the record was sent by Rasmussen, has officially trans- 
mitted it to Admiral Peary. 


The Results of Anti-typhoid Inoculation among the 
French troops in Algeria and Moroeco during 1912 were 
reported by Prof. Vincent at the recent International 
Medical Congress in London. In western Merocco, 
while about sixteen per cent among the non-inoculated 
contracted the disease, only one in 5,000 among. the 
inoculated did so. 


Hann’s Lehrbuch der Meteorologie.—There is per- 
haps no branch of science in which a single text-book 
holds a more dominant place than does Hann's Lehr- 
buch in meteorology. It is, 
learn from a note in Science that a revised edition of 
this work is in an advanced stage of preparation and 
will shortly begin to appear in parts. The author ex- 
pects to complete the work in the autumn of 1914 


Rubber From Wild Lettuce.—A study by ©. P. Fox 
of two”species of wild lettuce, Lactuca canadensis and 
L. Scariola, both common in the northern United States, 
that the former contains 2.19 and the latter 
As the plants 


therefore, interesting to 


shows 
1.58 per cent of a good quality of rubber. 
also contain lactucarium, which is a reeegnized drug, 
it is suggested that they might be profitably exploited 
for both these products. 

The Purification of Public Water Supplies.-—This 
is the subject of an important memoir by George A. 
Johnson, published as Water-Supply Paper 315 of 
the U. S. Geological Survey. It includes deseriptions 
and illustrations of all the principal filtration plants 
in the United States, together with a full account of 
the recently developed methods of water sterilization 
with hypochlorites, and the methods of water softening 
used at a number of municipal plants in this country. 

The Chemical Intensity of Sunlight, together wi h 
its fluctuations, has been investigated by a great variety 
of methods, with hardly comparable results. One of 
the latest undertakings of this kind was carried out 
at the Hawaiian Agricultural Experiment Station, 
in co-operation with the Philippine Bureau of Science. 
Using a solution of oxalic acid in the presence of uranium 
acetate, it was found that the actinic effect of the sun 
was highest at the spring and fall equinoxes, and lowest 
at the summer and winter solstices. 

Aerated Waters in India.—A consular report states 
that the enormous number of Brahmins and Moham- 
medans in India whose religions strictly prohibit the 
drinking of alcoholic beverages are finding in aerated 
water a substitute that violates no religious principle. 
Among natives of the strictest caste prejudices, whe 
are ordinarily careful not to eat or drink anything that 
has been prepared by persons of other castes, no objee- 
tion seems to be raised to aerated waters, which being 
made by considered free from con- 
tamination. 


machinery are 


An International Institute of Social Statistics.—-Ax 
international institute is being formed to collect and 
compile figures on subjects which are barometers of 
financial, industrial, trade or social conditions. It is 
proposed that monthly figures of the subjects mentioned 
shall be cabled by the different nations on a given day 
each month to the office of the institute for immediate 
publication in a form ready for comparative use by 
There is no doubt a great scope for work 
proposed 


business men. 
of this kind, and it is to be hoped that the 
international institute may fulfill successfully this very 
important function. 

Sea Routes to Siberia.—From 
Screntiric AMERICAN has recorded the attempts that are 
being made to establish regular sea routes to the Arctic 
coast of Siberia from the European side and also by way 
of Bering Strait. On August 6th Dr. Nansen left Vard6, 
Norway, in the steamer “Korrect” for the mouth of the 
Yenisei River. A Russian government cargo is to be 
carried to the Yenisei and a private mercantile cargo 
on the return voyage. As we have previously reported, 
the Russian authorities recently 
stations on the Yugor and Kara Straits to notify vessels 
whenever these entrances to Kara Sea are free from ice. 
According to the reports thus received, the ““Korreet”’ 
will pass through one of the straits mentioned, or through 
Matyushin Strait, or will cireumnavigate Nova Zembla. 
It is hoped that Dr. Nansen will obtain some tidings 
of the missing Bruisloff expedition, which undertook 
last year to make the Northeast Passage by way of 
Bering Strait. 


time to time the 


established wireless 








408 


SCIENTIFIC AMERICAN 


November 29, 1918 


























Zoology Hall arranged for breeding small aquatic animals. 


A section of the Vestibule and Zoology Hall. 


A Laboratory for Investigations of Underground Lite 


A Grotto Utilized for the Study of Subterranean Plants and Animals 


bottom of the sea 
from the 


inhabiting the 


organisms 


— 


have, until recent times, been omitted 


fauna and 
of their 


investigation, and the 
remarkable on account 
(absence of light, uni- 
likewise 
cientists until quite recently. 

Henri Gadeau de Kerville, 


scope of secle ntifie 
flora of caverns, so 
peculiar ynditions of existence 


formity of temperature, ete.) have heen 


neglected by 
4 French naturalist, M 


in connection with his exeavations while searching 
for remnants of prehistoric man, discovered a large 
eavern in an abandoned quarry near St. Paer. Being 


greatly interested in speleology, he decided to prepare 
as a laboratory for 
underground life. This remarkable in- 


account of its scientific importance, has 


this cavern at his own expense 
investigating 
stitution, on 


ereated a great interest among scientists in general. 


The laboratory is situated in caleareous rock and 
comprises a staircase, a corridor, a ventilation chamber, 
t vestibule and the laboratory rooms proper. The 
ust include a zoological and a botanical hall and a 


Apart from the staircase, corridor and venti- 
whole laboratory covers an area 


back room 
lation ehamber, the 
of no less than 671 square meters. 

there is a concrete water 
tank of 2,025 liters capacity. From this the water is 
underground conduit into two 
tanks in the zoology hall where aquatic 


To the left of the entrance 
conveyed through an 
sheet-metal 
animals are kept. From the entrance door there is 
a conerete stairease of forty steps leading down to the 
corndor mentiened above. On the left is the ventila- 
tion chamber which, through windows fitted with iron 
blinds, communicates with the corridor and vestibule. 
The ventilation of the laboratory is excellent. Even 
hours spent there, one never has the least 
Ventilation is effected 
ventilation chamber, 
hall and a large 
rectangular chimney in the outer wall of the two labora- 


tory halls. This wall is lined with a thick layer of 


after many 
feeling of being in confined air 
through th 


entrance door, the 


a ventilation window in the zoology 


to protect it against atmospheric in- 
sunshade on the western window of the 
botany hall against any reflected day- 
light liable to enter through the ventilation chimney. 
Since the laboratory 


earth and ston 
fluences. A 
protects this 


lies in the open country the air 
in its interior is, of course, of the greatest purity, which 
is most important in connection with any research 
work on underground organisms. 

In the vestibule there is also a tarred linen curtain 
which, in bright daylight and especially in the event 
of the sun rays striking the entrance door, wards off 
any reflected light. As there is absolute darkness in 
the two laboratory rooms, there is no need for the walls 
I front of the 
a table for preparing the plants to 


behind this table 


and ceilings being blackened. In pro- 
teetive curtain ts 
be used for experimental purposes; 
is an insect cage. 

The zoology hall contains four aquaria, the two sheet- 
metal water tanks above referred to, sixteen concrete 
a sink 


troughs, a concrete slab, and on two long tables 


twenty-four wooden boxes. Some of the concrete troughs 
are fitted with lids, thus preventing the animals kept 


therein from escaping. The water from the four aquaria 


is discharged through a tap into buckets; a hand 
pump or syphon serves to renew the water in the iron 
conerete troughs Since the air is saturated with 


moisture there is practicaily no vaporization of water, 


and on account of its low temperature the water decays 
thus necessitating a renewal 


with extreme slowness, 


By Dr. Alfred Gradenwitz 


at very rare intervals. On the wall there are several 
small outlets to the discharge conduit, into which any 
Candle lanterns with 
These 


superfluous water is poured. 
yellow and green glasses are used for lighting. 
allow sufficient light to pass, though arresting practic- 
ally all chemical rays. 

The botany hall contains four border-beds containing 
a layer at least 70 centimeters thick of vegetable soil. 
There are also provided a small stock of vegetable soil, 
a shelf 11.60 meters long and 0.65 meter wide, an iron 
bracket 2 meters in height and a small table. In the 
back room are stored some insect cages of wood and 
wire gauze. 

The temperature of the air (generally 5 to 9 deg. 
Cent.) varies only a few degrees in the course of the 
year, in spite of the excellent ventilation. The water 
temperature throughout the year is 7 to 8.5 deg. Cent. 
M. de Kerville does nothing to prevent an increase 
of temperature in his cavern laboratory. However, 
when the outside temperature is excessively low, as 
an additional precaution he puts a straw mat on the en- 
trance door, which, though interfering in no way with 
ventilation, constitutes an effectual protection against 
the cold. On account of the uniform temperature, the 
great moisture of the air and the perfect darkness 
any plants and animals studied in the laboratory are 
under practically the same conditions as in real grottoes, 
and the institution promises to prove of the greatest 
utility to scientific investigation. 

Animal Training by Magnetism 
MONG the various applications of the electro-mag 
net there is one which, while not altogether free 

















Botany Hall, where underground plants are 
studied. 


from the imputation of humbugging the public, has at 


least the merit of much ingenuity, and suggest 


other and more creditable services. 


may 


A genial showman, not so very long ago, happening 
to see the ease with which a powerful lifting magnet 
was used to handle material, conceived the idea of em- 
ploying a similar device to assist the performances of 
a “trained” elephant. The plan was nothing less than 
the use of what might be called magnetic stencils, to 
enable the intelligent beast to appear to solve problems 
in arithmetic and write answers to simple questions. 

It was found entirely possible to train the elephant 
to take up in his trunk an iron holder containing a piece 
of chalk, and to move it about over the surface of a 
blackboard. The problem lay in the 
these aimless scribblings into intelligent and correct 
answers to questions put, either by the trainer or by 


conversion of 


the audience. 

The sight of the lifting magnet gave the showman the 
clue to his solution. Before long his exhibition included 
a wagon with a blackboard side, as thin as might be 
conveniently made, and containing within it a complete 
large letters and figures arranged as 
which could be held up 


equipment of 
poles to a powerful magnet, 
against the inside of the blackboard by an attendant. 
The attraction of these magnetized symbols was suffi- 
cient to guide the holder in the trunk of the elephant, as 
it was aimlessly moved over the surface of the black- 
board, and thus the intelligent animal enabled 
to impress the admiring audience with his ability to 
write the sums of small numbers and do other things 


was 


indicative of the possession of human reasoning powers. 

In view of the interest now expressed in intelligent 
horses and similar animal marvels, it may be of inter- 
est to examine the extent to which the latest develop- 
ments in applied science are being used in such fields 
Possibly the 
may suggest 
will be as entertaining as the show itself, and very prob- 
further applications will occur both to showman 


as the entertainment of a circus audience. 


explanations which this line of inquiry 
ably 


and scientist. 


Excessive Whaling in the Southern Ocean 

we the recent great development of whaling in 

southern latitudes has arisen the danger that some 
of the favorite whaling grounds will soon be worked 
out. Thanks to modern methods and apparatus, whal- 
ing is much more deadly to-day than it was in the 
palmy whaling days of the last century; not only are 
more whales of a given species destroyed in proportion 
to the number encountered by the whalers, but it is 
now profitable to hunt species that were formerly not 
thought worth the attention of whalers. During the year 
1911 about 17,500 whales were caught in the southern 
hemisphere, yielding 500,000 barrels of oil, valued at 
$8,750,000; and the total catch in 1912 is supposed to 
have been 10 to 25 per cent greater than in 1911. In 
South Georgia, where the whaling stations are leased by 
the British government to a Norwegian firm, 7,000 
whales were captured in 1911, the species hunted in 
that vicinity being chiefly rorquais, which were once 
left in peace by whalers on account of their relatively 
small yield of oil and whalebone. The British Colonial 
Office has just sent Major Barrett-Hamilton to this 
whaling ground to ascertain whether the whales stand 
in danger of extermination. He is accompanied by a 
taxidermist of the British Museum, bring 
back specimens for the Museum. 


who will 
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Carrel’s Research on the Mechanism of Physical Growth 


N considering the significance of the study of arti- 
he grown connective tissue as it applies to the 
problems of development and decay, it is well to keep 
in mind that this is the supporting tissue of the body ; 
the other fundamental tissues being two in number 
the one from which the skin and 


develop, and the one which makes up the 


nerves 


By Genevieve Grandcourt 


(Photographs by courtesy of Journal of Experimental Medicine.) 


This accom- 
with juices extracted from the 


on growing cells was concerned. was 
plished by mixing it 
When the plasma of young animals was modi- 
way, a greater proportional increase 


In this connection an 


embryo. 
fied in the same 
in its activating power resulted. 


particular process being the condition of their “per 

manent life’), and the experiment was repeated. & 

grew practically at the previous rate, but A 
tionary. (See Fig. 1.) 

Tissue passed through salt solution 130 times doubled 

its area in 48 hours. Another growth 

washed 87 times increased its volume 15 


was sta 





gastro-intestinal tract and the organs 
which have to do with supplying food and 
oxygen to the body. 

The function of connective tissue is not 


uniform. It comprises bone, cartilage, 
ligaments, etc. From it, also, is grown 
the network through which the lymph 


passes. The cells in this network are en- 


properties of growth 
role in bring- 


dowed with special 
and play a important 
ing about repair when tissue is injured; 
they, 

According to the 
texture of connective tissue varies; 


most 


in fact, form the sear in the wound. 
work assigned it, the 
it may 








times in 10 days. Still another, under 
special conditions, augmented than 
fifty times in six days.” 


“more 


These rapid growths, however, could not 
be duplicated in normal 
further modifying of which 
taken. 
other 


Plasma, the 
under 


In one case it was diluted, in an- 


was 


substances were added to it, or 
again its reactive power was changed or 
its osmotic tension made greater or less. 
By measuring the extent of the new growth 
accumulated between through 
salt solution, it was easy to estimate the 


varying effects produced by the different 


passages 








be in whole or in part composed of fibers 


or elastin, or its structure may be con- 


sistently intracellular. 
preponderance of elastin in the fibers con- 


Occasionally, the 
verts it into true elastic tissue, significant aan 
of its mechanical adaptation. 

Approximately three quarters of a cen- 
tury ago the origin of tissue was definitely ascertained 
by Sehleiden and Swann to be the work done (in process 
of division) by the individual cell. Brown had already 
discovered the cell nucleus, and Wagner had said the 
egg was only a cell. 

Claude Bernard made known the law that forms the 
starting point of Carrel’s investigations, i. e., that the 
life of an organism is dependent upon the interactions 
of its and of the medium in which they 
Thus the problem of understanding the means by which 
the body develops, and why it must undergo (at least 
in our present state of knowledge) more or less early 
deterioration and death, resolved itself into learning the 
This was obviously im- 


cells grow. 


character of these interactions. 
possible until the wonder was wrought of growing tissue 
outside the body, and so making the process susceptible 
to detailed microscopic observation and experiment. 
Carrel’s first efforts after his success in keeping these 
tissues in a indefinite multiplication (‘per- 
manent life’) were directed to studying the manner in 
which the medium affects the life of the cells. 
The earliest medium specially prepared 
(plasma) from full-grown chickens. It 
soon apparent that the older the animal from which the 


state of 


blood 
was 


was 


dogs or 


blood was taken, the less rapidly and extensively the. 


tissue grew in it, while in the blood of the relatively 
old animal, the increase became so slight as to be prac- 
tically nil. 

Comparative experiments then 
the effects of the plasma of animals whose ages were 
respectively five months and five The results 
showed enormously greater activity on the part of the 
blood of the growing animal, the rate being sometimes 


were made between 


years. 


half as much again. 

The conclusion reached was that when an animal at 
(that is, when its tissue stops growing), 
its blood undergoes progressive changes until it lacks 
more and more and at last nearly all of the dynamic 


tains its size 


power of youth. 
Now, the question was whether the old plasma could 
be given the force of the young, so far as its activity 














i? grown in plasma, B' 


Fig. 1.—Showing comparative rate-growth of tissue respectively in plasma 
(above) and when the plasma is mixed with juice of embryo. 


and Bf? in mixed medium 
the conditions were reversed. 


with a 
strain of connective-tissue cells which had been kept 
in artificial life for more than sixteen months. 

It was divided into two parts, A and B; A being 
grown in adult plasma, while B was placed in a me- 


interesting series of experiments was made 


dium composed of two parts plasma and one part em- 
the ring of 
around B was three times greater than that around A. 
The cultures were then salt solution (this 


bryonic juice. In two days, new tissue 


washed in 

















Fig. 2.—Seven-day incubator growth. 

















Fig. 3.—Seventy-two-hour growth (after being 
passed 155 times through salt solution and washed 
one month). 


Fig. 4.—Showing a forty-eight-hour growth of 
tissue (from a test tube cultivation aged four- 
teen months). 


media. The relation between the exten? 
of the growth and the particular character 
of the medium was always the same. 

Dr. Carrel says:*' “As the rapidity of 
growth of a tissue depends se much on 
the composition of the medium, it may be 
reagent of the 
dynamic value of the humors of an organism, a strain 
of cells adapted to life in vitro. 
tissue cells could be preserved in a condition of per 
manent life, as connective tissue cells of the chicken 
are preserved, the value of the plasma of an individual 
might be appreciated’ by the cultivation in it of a growp 
of these cells and by the observation of the rate of 
their multiplication. These observations would perhaps 
give some indication of certain values of the blood of 


In A* and A‘ and B* and B* 


come possible to use as a 


If human connective 


an organism and possibly some clew to its age. 
It became evident, in the course of experiment, that 
the activity of tissues was apt to vary, alike in the same 
body and in their own parts. Was each particular « 
dition permanent, or did the dynamics of the 
change through the action of the medium upon them ! 
To determine this point, several pieces of tissue, each 
having its own peculiar dynamic power, were cultivated 
in media exactly alike. For a time, differences in the 
character and extent of the growth were marked. 
the influence of the medium began to tell. 
ment of changes undergone on the part, in turn of a 
fast and of a slow growing tissue, showed that the 
former had lowered its activity one half in forty-eight 
hours, while in the same length of time, the latter had 
multiplied its activity by six. This process continued 
until the level of uniformity was reached when the con 
ditions of growth remained equal in all cases. 
Therefore it was evident that though in the begin- 
ning certain substances which the tissue had accumu- 
lated had the effect of accelerating or retarding (as 
the case might be) its activity in the medium, yet in 


cells 


Thep 


Measnre 


the course of time, the medium operated to overcome 
these conditions and bring the growth under the laws 
of its own special mechanism. 

Further experiments were tried, some with cells whose 
growth was stationary. 
conclusion. 


Results all pointed to the same 


Thus the sum of investigations on the influence <« 


420.) 


f 


(Concluded on page 
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Fig. 5.—Seventy-two-hour growth (after being 
passed 155 times through salt solution, but not 
washed in it as in Fig. 3). 
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The Mobile Army of the United States 


Its Organization, Equipment and Method of Operations 


By a Major of the United States Army 


ordinary commercial traffic 

When taking to the field, each company and each 
troop is supplied with one escort wagon drawn by four 
mules Each battery is furnished with four such 
igons, two drawn by horses from the battery and two 
All wagons and all mules are the property 

f the Quartermaster Corps of the Army 
We e touched in a general way on the smallest 
tactical units of the service There exist in addition 

I I rines Sig i d Sanitary troops 
rhe troop ire organized into companies and 
ons The engineer troops are charged with 
cl s road repairi epair of bridges 
us ivy of wmtructions it the nature of wire 
entanglements, blocked roads, ete., as well as the trans 
ortation and use of bridge material for the construe 
of pontoon bridges rhe actual construction of 
ches id other light field works is the task of the 
that will use them, but in cases of siege or siege 
operations, the engineer troops aided by civilian labor 
v e entire control of the execution of the work. 
‘ imunieati between the arger elements of a 
command from Army Headquarters through the divi 
the brigades is maintained by the Signal Corps 
troo] y means of wireless telegraph, ordinary tele 
gra telephones, lanterns, rockets, et This work 
is technical as well as tactical, and has been brought 
to a very high state of efficiency The instruments in 
common use are excellent in character and of a kind 

thoroughly suited to field work 

Che sanitary troop ire distributed among the vari 
regiments of infantry, cava and field artillery 
Their duties pertain to the battle field Besides those 


and field 
orps, for the 


after 


so detailed there are ambulance companies 


Medical ¢ 


the wounded 


hospitals, controlled by the trans- 


aid 


stations 


portation and care of first has 
I 


1dministered at the regimental dressing 


meen 


From the companies, troops, and batteries we advance 


to the battalion and squadro1 The infantry battalion 


neludes four companies and is the command of a 
major, assisted by his staff—one adjutant, one quarter 
te (both lieutenants) The cavalry troops are or 


ganized into squadrons of four troops, commanded by a 


major with the same staff officers as the infantry bat 
talion. The artillery battalion embraces three batteries 
The battalion and squadron are merely tactical (fight 


x) units 
Battalions and squadrons are regiments 


In the 


grouped int« 


and cavalry three battalions or three 


field 


Regiments 


infantry 


squadrons, while in the artillery two battalions 


make a regiment have a distinet designa 


tion, and are permanent organizations. Each regiment 


is commanded by a colonel, assisted by the lieutenant- 


colonel and the regimental staff, consisting of one ad- 
jutant and two supply officers Each regiment of in 
fantry and cavalry has its own machine gun company 
armed with four Colt machine guns. To each regiment 
is assigned a chaplain, medical officers and sanitary 
troops 

The regiments are further grouped into brigades of 


for tactica 


one branch of 


infantry, cavalry or field artillery purposes 


Brigades normally consist of but the ser- 


vice, so that they are spoken of as brigades, 


brigades, ete A 


infantry 
the 
general. He is allowed a brigade adjutant 
the rank of 


cavalry brigade is command of 


a brigadier 
with rank of major, and two aids, with 
lieutenant 

These brigades are in turn grouped to form the divi 
ganized as follows: One 
staff, 


assistant 





A division is normally « 


sion 
consisting of 


chief of staff 


commanding: his 


one chief of staff 


major general, 


(colonel), one 


major or captain), one adjutant (major), one inspec- 


tor (major), one judge advocate (major), one quarter 


master (lieutenant-colonel), one division surgeon (lieu 


tenant-colonel), three aids (captains or lieutenants) 


Commanders of the engineer and signal troops may be 
required to serve at division headquarters in the capac- 


The 


follows: 


ity of division engineer and division signal officer. 


fighting forces and their auxiliaries are as 


Three brigades (infantry), one regiment of cavalry, one 
field artillery, 
field 
ince companies, four field hospitals; also for purposes 


brigade of one pioneer battalion of engi- 


neers, one battalion of signal fonr ambu- 


troops, 


supply: one ammunition train, one supply train 
vagons), one pack train 
The organization of a division is the result of long 
irs of experience, both in this country and abroad. 


It is the one force that might be said to be rounded out 


" 


It is really a small army of about twenty thousand 
men, and is self-sustaining. The infantry is the pre- 
ponderating force, naturally, for infantry bears the 
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brunt of every battle. No enemy can be shot out of a 
In the final period of an attack that which 
failure is the ability of the infantry 
to gain hand to hand contact with the defenders, neces- 
loss of life. 


position 
brings 


success or 


sitating tremendous This contact may not 


literally come to pass, but the desire and the willing- 
ness to gain it must exist in such degree that the 
enemy will realize it 


A command composed of two or more divisions with 
complements of heavy and siege artillery, bridge trains, 


an additional force of infantry and cavalry, and the 


necessury supply and ammunition columns, constitutes 
a field army and is the appropriate command of a lieu- 
tenant genera A field army is designated numerically. 


A comm 


stitutes a 


ind composed of two or more field armies con 
territorial designation, 
Field 
armies are created only by authority of the 


army It receives a 


and is the appropriate command of a general. 


armies and 
President 
When an 


a hostile army, or 


army, field army or division moves against 
against some other objective, it oper- 
and this 


the 


base 


the 


ates from a The line joining the army 


base is called line of communications. As 


army advances, sufficient force must be left to guard 
this line 

rhe army is preceded by its cavalry, which keeps a 
day r even as much as three days’ march ahead, 


forming a screen for the purpose of warding off efforts 
the 


screen 


of the opposing force to gain information, and at 
the 
This cavalry acting alone, some 


same time endeavoring to hostile 


penetrate 
and gain information. 
times accompanied by artillery, is called the Independ- 
Behind the 


ivalry 


ent Cavalry 
the Advance C 
from the size of 


Independent Cavalry comes 
This cavalry operates in groups 
a patrol of from four to eight troopers 


to a troop itself, and is used for the purpose of strength- 


ening the screen at vital points, and to reconnoiter dis- 
tant points that forces of the enemy may have become 
lodged in, in order by such reconnaissance to prevent 


surprise of the main body 

At a from this 
cavalry marches the Advance Guard composed of infan- 
try and field artillery, and behind the Advance Guard 
the Main Body, the great bulk of the 
troops, followed by and finally the Rear 
rhe protected by Flank Guards or 


distance of several miles advance 


composed of 
the 
flanks are 


trains 
Guard 
Patrols 

In a 


of course 


rge command the size of an army, one road 
vould not accommodate the force and enable 
it to be placed in action to the front within a reasonable 
time to be serviceable. Hence, with such a command, 
roads would used for the 
field When an 


army moves in such formation, the independent cavalry 


several parallel have to be 


advance, each army having its own. 


still remains under the direction of the supreme com- 
but the 


nh advance cavalry, advance guard, ete. 


mande! each force on separate roads would 


control its ow 
be maintained 
troops detailed for such 


Communication between columns would 


by contact patrols, bodies of 
purpose. 

The independent 
of a 


purpose of 


cavalry 
the 


having gained information 
continued for the 
The advance cavalry may 


vital nature advance is 
gaining contact. 


at this point merge into the independent cavalry, though 


not necessarily Later the advance guard comes into 
the action with its infantry and field guns, occupies 
the position seized and held by the advance cavalry, 
which withdraws, while the action is developed by 


bringing up reinforcements. Usually when the reserve 
of the advance guard goes into action, the artillery is 
ranges of from 
four thousand yards. 
In an advance of this kind, the object is to continue, 


and the 


firing at 


evel 


committed also. It begins its 


two to three thousand or 


problem resolves itself into driving the enemy 


from his position, either by 


In the 


actual force or 


vital to 


strategy. 


former case, it is the 
possible. It has been stated before that an 
shot out of a position; he must be 


driven out at the point of the bayonet, or at least the 


get as close to 
enemy us 


enemy cannot be 


morale of the hostile force must be so lowered that 
when hand to hand fighting beeomes imminent it will 
fall back. To accomplish this the artillery is brought 


Its function is to silence the hostile 
If this cannot 


strongly into play. 


artillery. be done, it must nevertheless 


neutralize the hostile artillery’s fire by drawing it to 
itself and away from the advancing infantry. In addi- 
tion, as the attacking*infantry gets within the zone of 
effective hostile infantry fire, this infantry fire must be 


stopped in order that the foot soldiers of the attacking 


force may advance. The artillery has, therefore, a 


very important part to play, for the entire body of troops 
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advancing cannot shoot. Infantry in these days ad- 
yances in small groups, so that while some are moving 
toward the hostile position, those remaining stationary 
take up fire action aided by the artillery. The more 
intense this fire action, the greater chance there is that 
the enemy will remain well down behind his trenches, 
in which case his fire is not effective. When infantry 
has gone as far as it can at one time, it is compelled, 
for its protection, to dig shallow trenches and 
remain in this position until reinforcements for the fir- 
ing line can be sent forward. This is a very critical 
time, and it has happened that troops have arrived at 
the hostile line entirely exhausted and opposed by such 
fire action that the sending of reinforcements has been 
practically impossible. But if the artillery of the at- 
tacking army has been in sufficient force to silence or 
neutralize hostile artillery fire, and to aid in keeping 
the hostile infantry well down behind their trenches, 


own 


its own infantry should eventually arrive at the enemy’s 
position well able to drive home the final attack. Before 
this final attack, bayonets are fixed and the position 
is then carried as in ancient days by the personal valor 
of the individual soldier, using his gun as a spear or 
a club. 

When the enemy is driven out, the cavalry which at 
the commencement of the battle is held on the flanks 
for emergencies is rushed in to complete the rout and 
carry on the pursuit. 

The infantry and cavalry are armed with the Spring- 
be attached a bayonet. The 
The cavalry- 


field rifle, to which may 
bayonet is issued to the infantryman only. 
man has instead a revolver and saber. 

The Springfield (or United States) 
ealiber rifle manufactured at the Springfield 
It has a steel barrel twenty-four inches long, the rifling 


rifle is a 0.30 


Arsenal. 


inside consisting of four plain grooves 0.004 of an inch 
deep, the grooves being somewhat wider than the bands, 
and having a uniform twist. The barrel is incased in 
wood and held to the stock by means of steel bands. 
It contains a magazine holding five rounds of ammuni 
tion. The magazine can be filled and locked and the 
rifle carried in this position in perfect safety. When 
it is desired to fire, the magazine may readily be un- 
locked and the rifle by one operation of the breeeh-bolt 
loaded and cocked. This rifle is capable of being fired 
10 to 15 times per minute, depending on the degree of 
training and experience of the person firing it. 

The bayonet is of forged steel, sharpened the entire 
length of the lower edge and for five inches back from 
the point on the upper edge. This weapon can be used 
for thrusting or cutting. 

The 3-inech rifle with field artillery is 
equipped is a built-up gun of nickel steel, of the long 


which the 
recoil type. It consists of a tube, jacket, locking-hoop 
and clip, assembled and mounted on a cradle in which 
mechanism is held. This cradle is in turn 
which connects the upper parts 


the recoil 
attached to a rocker 

to the carriage. Part of the recoil is taken up by a 
means of steel springs 
part 


cylinder filled with oil, part by 
surrounding the eylinder inside the cradle, and 
slong the trail which engages in the ground by means 
of a spade. After the first shot or two the gun carriage 
remains practically stationary. The carriage is equipped 
with a panoramic sight and quadrant for firing over 
a mask such as a hill or other obstruction. 

The rate of fire is about ten rounds per minute. The 
ammunition is “fixed,” that is, the projectile is fitted 
into a eartridge case of brass containing the powder 
charge and primer. This gun fires shrapnel and high- 
explosive shell. 

The present strength of the mobile army is about 
sixty-five thousand men. This force would be increased 
in time of war, first by calling in the regular army re- 
serves—a few thousand men; second, by enlisting the 
different organizations up to their war strength with 
This would give a regular mobile army 


A further increase would 


untrained men. 
of about eighty-five thousand. 
be made by calling for volunteers, a practice with which 
the American people are familiar. These would come, 
from the organized militia, a body of partially 
trained men about one hundred thousand strong; and 
second, from the mass of the people, totally untrained. 
If the volunteers did not furnish sufficient men, resort 
would be had, as in the civil war, to conscription. 


first, 


Mending Celluloid 


T HE immense variety of articles made of celluloid 


for domestic and personal uses gives value to a 
simple recipe for mending such articles when broken. 
This consists in fragments of celluloid in 
acetone, applying the resulting solution to the broken 
edges like glue and then pressing them together. The 
solution is made in a few minutes and “dries” or hard- 
ens within a quarter of an hour. If neatly done it is 


almost impossible to detect the location of the break. 


dissolving 


The same method may be used for making small objects, 
such as boxes, trays, picture frames, ete., from sheets 
of celluloid. The solution may easily be twisted any 
desired shade also. 
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responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


[The editors are not 


Sterilizing Water by Ultra-Violet Rays 
To the Editor of the Screntiric AMERICAN: 

We note that you have published on November Ist, 
page 336, an article on Ultra-violet Rays. In this article 
we regret to have discovered some errors, which we beg 
you to rectify in your next number. 

Your description of the competitive tests in Marseilles, 
as well as the picture of the apparatus which you give 
on that same page, leads the reader to believe that the 
apparatus tested in Marseilles, and shown in the figure, 
was the apparatus of Courmont-Nogier. I refer you 
to the Comptes Rendus of the French Academy of 
Science, October 17th, 1910, where this apparatus has 
been described by Messrs. Henri, Helbronner, and Reck 
linghausen. I also refer you to the official report of 
the Municipal Water Commission of Marseilles, page 
57, where it is said that the apparatus was of the sys- 
tem of Messrs. Henri, Helbronner, and Recklinghausen. 

I suppose I need not go into the question of patents 
which only confirm that the apparatus shown in your 
publication and put on trial during the famous Mar- 
seilles test was of the system of which the undersigned 
is one of the inventors. MAX VON RECKLINGHAUSEN, 
New York city. 


Are Men Better Typists than Women? 


To the Editor of the Sctentiric AMERICAN: 

The very interesting and timely article in your edition 
of October 25th, by Jacques Boyer, bearing on scien- 
women make the 
attention, as the 


tific tests to prove whether men or 
most efficient typists, has won my 
greater part of my life has been devoted to teaching 
both boys and girls the art of properly manipulating 
the typewriting machine. 

Naturally, from my standpoint, an 
come from the practical side of the question, for, prior 
to the ScrentTiIFIc AMERICAN’sS publishing that tests have 
made by scientists with instruments, the real 
depth of the question had not been considered. Mr. 
Lahy, in his article which opens up so interesting a 


argument must 


been 


point of view, does not seem to have settled the question 
of the two sexes to his own 
instru- 


of the relative efficiency 
satisfaction through the agency of 
meuts, for he says, in his closing paragraph: 

“These conclusions, however, are based upon too small 


scientific 


a number of observations to allow them to be affirmed 
The results here given 
be confirmed or 


positively and with conviction. 
are merely indications which 
invalidated by future researches.” 

It is not my purpose to endeavor to invalidate the 
researches written of by M. Boyer, but at the same time 
few points on the prac- 


may 


I may be able to present a 
ticability of typists in general which may be interest- 
ing to the ScientTIFIC AMERICAN aiid help to illuminate 
some of the dark spots which the scientists have failed 
to brighten. 

In determining whether men are better typists than 
women, the history of typewriting and typewriting con- 
tests should be, we think, a paramount consideration. 
Such a history has never been written, but the general 
facts have been fairly well recorded in the pages of 
magazines devoted especially to the interests of typists 
and typewriters. 

When typewriters were first introduced, women found 
a new vocation. The field was at first somewhat evenly 
divided between the sexes, but of late years women 
have almost wholly displaced the men in this line of 
work. Is not this fact in itself an indication of the 
survival of the fittest? 

The size and shape of the hands and fingers undoubt- 
edly play an important part so far as adaptability to 
the use of a typewriter is concerned. If mere strength 
were the only requisite, then the advantage would cer- 
tainly be in favor of the men, whose fingers are gen- 
erally larger and stronger than those of the women. 
But the man with extremely large and strong fingers 
is often at a disadvantage when operating a typewriter 
because the very size of his fingers makes it difficult 
for him to manipulate the keys. In this respect women 
have a distinct advantage, as their fingers are more 
slender and better adapted to the manipulation of the 
keys. Because a man has large fingers does not, of 
course, mean that his fingers are not quick in their 
actions, but that they are not so well adapted to the 
keyboard. This is especially the case when all the 
fingers of the hands are employed in striking the keys, 
which is the only scientific method of operating a type- 
Some of the fastest shorthand writers in the 
they almost 


writer. 
world have large hands and fingers, but 
invariably employ a woman typist when making the 
transcript of their shorthand notes. 


411 
As early as 1888S the Canadian Shorthand 
organized a typewriting speed contest to decide who, 
among the many cleimants, should be entitled to the 
world’s championship. 
gust 13th, and was won by 
York city. One of the oppovents of Miss Orr was the 
celebrated Frank E. MeGurrin. The fact that Miss 
Orr defeated MeGurrin and all the other aspirants for 
the title settled for many years the question of the 
world’s championship and demonstrated the 
aptitude of women for this class of work. 
Various methods of learning the operation of the 
typewriter were advocated in the early days, but it was 
several years after the Toronto contest before what is 
now known as the “touch” 


Society 


This contest was held on Au 
Miss Mae FE. Orr of New 


special 


method became genera!ly 
recognized as the only scientific way in which the high 
est degree of efficiency could be attained. Miss Mae 
Carrington won the blindfold championship, but was 
the Pan-American Exposition at Buffalo and at various 
conventions throughout the country, became well known 
as the fastest and most accurate typist in the world. 
No mere man was conceded to be in the same ¢la 
with Miss Carrington. 

However, in 1905 a series of speed contests were held 


at the Business Show at Madison Square Garden. Miss 
Carrington won the blindfold championship, but was 
defeated by Mr. Paul Munter and Miss Rose lL. Fritz 


in the half-hour copying centest. In this contest there 
were two preliminary 
minutes each, in both of which Miss Fritz was far ahead 
of the other contestants. In the final contest Mr. Mun 
ter was just fifteen words ahead of Miss Fritz. Had 
the final results included the five and ten minutes’ con 
tests, Miss Fritz would have won over Mr. Munter by a 
good margin. 

In 1906 Miss Fritz won the world’s championship at 


trial contests of five and ten 


defended 
her title in contests held in Boston and New York. The 
Eastern Commercial Teachers’ Association held a series 
of contests in 1906, 1907, and 1908. 
were held, three for the 
three for the championship. All of 
these contests were won by the gentler sex. 

From 1907 to the present year an annual typewriting 
contest has been held in connection with the Business 
Show at New York for a dollar 
representing the world’s championship. 
This trophy was won three times in succession by Miss 
Rose L. Fritz, then Mr. H. O. Blaisdell won it twice in 
succession. In 1912 Miss Florence E. 


Chicago, and in the same year successfully 


In all, six contests 


world’s championship and 


world’s school 


thousand trophy, 


typewriting 


Wilson won the 
trophy, writing at the rate of 117 net words a m te 
for one hour. This wonderful record was eclipsed 
Miss Margaret B. Owen on the 2ist of Oc i 
when she wrote at the rate of 125 net words a minute 
for one hour, thus winning the trophy, and the title of 
world’s champion typist. 

Conclusions to be of any value must be based upon 
correct premises. That thought came toe us when read 
ing M. Lahy’s article. Were the 
The subjects examined by M. Lahy 


premises correct? 
consisted of six 
women and five men. The women had from two to four 
years’ practice in typewriting, whereas the experience 
Would not 


the additional years’ experience of some of the men 


of the men ranged from two to eight years 


add materially to the conclusions in favor of the men? 
Did the investigator choose the typists because of their 
experience as all-round expert typists, or did shorthand 
writing have any part in making the selections? If a 
typist is engaged only in copying work, should his audi 
tory reactions be considered in the results? Another 
important question which arises relates to the machine 
What machine did the various typists whom M 
examined use? 
chine? Was the experience of each of these typists 


Lahy 


Did they all use the same style of ma 


confined entirely to the same machine, or 
familiar only with a 
familiar with several styles? 


were some 
others 


particular machine, and 
Would M 


Lahy conside 


familiarity with several styles an advantage or disad 
vantage in making the experiments? These are only 


a few of the many which readily suggest 
themselves to any one familiar with the work of typists 
from every point of view. 

The fact that nearly all of the world’s work in this 


line of endeavor is in the hands of women, and that in 


questions 


open competition for so many years they have carried 
off the premier honors, seems to us to be worthy ef coz 
sideration and to entitle women to be considered «;ua!l 
if not superior, to the opposite sex as typists. 
New York city. Cc. E 
(Author of Practical Course in 


SMITH 


Touch Typewrit!: 


Hudson Bay Fisheries are to be thoroughly inv: 
gated from a commercial standpoint by the Canadian 
government, as it is expected that with the opening of 
the Hudson Bay Railway a large fishing industry will 
be developed. The number of steamers entering Hudson 


Bay this year from the Atlantic has been the largest 
on record, including two which brought cargoes of 
pitch pine all the way from Mobile, Ala., for use at the 
railway terminal under construction at Port Nelson 
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Labor-saving Appliances 
of the Modern Great 


Hotel 


Housekeeping on a Manufacturing Scale, 
Where Mechanical Devices are Used 


for Everything, from the Boiling 
of an Egg to the Rolling of 
a Butter Ball 


By Joseph B. Baker 


ia 














Mixing a batch of mayonnaise. 











Automatic tea-measuring machine. 
————EE ——7~E —— 
6 Noose running 7 a iodern great hotel is something 
more than housekeeping on a gigantic scale It 
partal ot nature of a manufacturing business 
The volume of work involved in providing eighteen or 
twer hundred guests with food, lodging and enter- 
tainment make simplified methods as necessary as 
tematized management The operation of a res- 
wirant ul arye hotel is gene rally like domestic 
housek agnitied The proprietor needs as 





possible for tables, that pay revenue, 


and the cramped space allotted to the kitchen ts erowded 


th cook and «dishwashers and hurrving waiters, 

h perhaps here and there a time-saving appliance 

eked away in a corner. But in the great hotel radi- 

lly different methods must be employed The army 
of hotei servants, the great store of supplies, the in- 
ten active business that goes on in the underworld 
of the hotel imperatively requires space and therefore 

lows room also for the installation of mechanical 
aids in 8} “ding up the work 

| ine onduct of the hotel the ideal is to approxi- 
mate the rvice and atmosphere of the well-ordered 
home. It is to help attain this ideal that special machines 
or de@xiges are to be employed. Incidentally such ap- 
pliances must justify the room they occupy and the 
eapital invested in them by doing the thing. wh tever 
it may be, with efficiency and economy comparing 
favorably with the ordinary methods 


The appliances that are actually used to meet this 


need are of three general classes, according as the 
economy effected is primarily a saving of time, labor 
or material, Many appliances which save time pri- 
marily are found in the food-service and housekeeping 
lepartments of the hotel. The automatic egg boiler, 
wtuated by eloekwork (driven by a lead weight) or 


» small electric motor, figure largely in the serving 


f breakfast This ingenious appliance is one of the 


few whieh are found in medium and large-capacity 

taurants also; because it saves well-nigh 99 per 
ent of the time and attention connected with boiling 
eggs to the patron’s order and occupies very littl 
room Suppose a waiter has an order for 2-minute 
eggs By a single movement the operator of the egg 
hotler places the eggs in a metal basket and lowers 
them into a tank of boiling water at the bottom of the 
appliance and sets the index at the 2-minute mark 
Then he can forget it, for at the expiration of the time 
set the eggs are lifted automatically clear of the water 
and a bell may be rung also to call attention. At the 


busy breakfast hour the gang of egg boilers is in active 


use and their value in time saving is 


impressively 


The slicing of bread is an opportunity for a machine 


to give satisfaction to guests by a uniform product 
in addition to saving material \s often happens 


where mechanical devices are employed to replace 


hand labor, this machine has its own way of doing the 


work, differing from the primitive hand method, viz., 
by the motion of a circular knife which divides the 
loaf by a smooth “draw cut,”’ the loaf being advanced 
just the thieknes of a slice after each cut. The cold 
meat slicer works on a similar principle, and its work 
is far more important to both guest and host, on account 
of the higher cost of meat The cold meat to be sliced 
must he made ready by removing the bone; after 


that is done an inexperienced boy can in a few minutes 


transform the identical 


work 


prin- 


ioint into a pile of slices of 


and as attractive to the guest as the 


The 
carrots, 18 a 


thickness 


of an expert carver vegetah! parer used 


eipally for potatoes and 


iking instance 


f « 
oT a 


power-driven machine which “peels’’ by a special 


method replacing paring knife of the hand worker. 


\ sack of potatoes emptied into the hopper of this 
large machine are scraped by attrition against a revolv- 
ing abrasive disk instead of by the action of a blade 


and come out of the machine in their original shape 
without waste and needing only a few touches with a 
knife to remove the ‘‘eyes."". This machine is eminently 


a time saver on account of the large quantities of pota- 


toes consumed and its eapacity for work would doubt- 


less cause it to be used in the average large restaurant 


found for it under 


indicated. 


were it not that space can not be 


present conditions of crowding, as alread) 


The apple parer and corer, usually hand operated, 


turns out cooking apples ready for the chef and requir- 
removing the 
take a 


blemishes 


ing no further attention by hand labor; 
blade 


enough cut to 


peel by a which is usually adjusted to 


dee] remove surface also, 


the idea being that time saving is more important than 


to get the exceedingly thin paring obtained by hand 


work by the careful and thrifty housewives of a former 
day Under present conditions the balance between 
the cost of a barrel of apples and the wages of hand 


workers makes the employment of a machine of this 


type a genuine economy. 
Apart from appliances for handling food there are 
serving 
hotel. 


intercom- 


several instances of time saving in the food 


great 
supplements the 


and housekeeping departments of the 


The telautograph ably 


munication service of the telephone, saving time for 


messages which do not require direct conversation 


hetween sender and receiver. For instance, this instru- 


ment is employed to expedite the service of meals 


in the main restaurants of the hotel and also in the 
private apartments of guests. The written reeord, 
a reproduction of the original handwriting inscribed 
at the transmitting instrument, not only saves time 


but prevents confusion and errors in the waiters’ work. 
In the 
orders to an 
kitchen 
the order 


main dining-room the waiters may give their 


“announcer” stationed 


The 


as is ordinarily 


just beyond the 


door announcer, instead of calling out 


done) picks up the pen of 
the telautograph and writes it legibly for transmission 
hundred feet or 
kitchen 
This man tears off the messages as they come in and 
so that by the 


to a receiving instrument installed a 


more away, under the eye of the foreman. 


hands them to the cooks and servers; 


time the waiter has arrived in his turn at the serving 
counter his complete order may be ready on a tray 
accompanied by a check. The instantaneous trans- 


mittal of a written record answers equally well in the 


serving of meals in the rooms of guests. A late riser, 
for example, has only to step to his telephone and tell 
the branch exchange operator what he wants for break- 
fast 
The 
and it 


making his selection from the daily menu ecard. 


operator writes the order on her telautograph, 


is reproduced on one of a gang of receiving 


The 


other receiving 


telautographs in the kitchen. is simul- 


message 


taneously reproduced on two instru- 


ments, viz., for the floor clerk for his supervision of 
for the floor waiter for him to get his 
The time 
guest's breakfast to be delivered to him in a few minutes 


The telautograph transmits 
I 


the order, and 


table service ready gained enables the 
via electric dumb-waiter. 
notice of a guest's departure simultaneously to several 
different departments of the hotel, viz., to the room 
clerk to inform him that the room will shortly be avail- 
able for another guest, to the floor clerk so that the 
room may be put in order, and to the housekeeper’s 
office for general supervision of the maid's work. 
Electricity has an application in the 


Every maid on coming on 


interesting 


maids’ service to rooms. 


duty is given a numbered electric plug. 


On entering 
a guest's room to put it in order she inserts this plug 


in a springjack at the door causing a little incandescent 
lamp to light up in the plug as a signal that a maid 
within The jack 
up on the telephone operator’s switch- 


is at work contact also causes a 


lamp to light 
times as to the 


board, informing the operator at all 


location of the maid; so that in case a guest ealls for 


a maid for any special purpose the operator can send 
the nearest available one to her room 
Another jack lamp 


to glow on a panel board in the house keeper's office 


immediately. 
circuit from the room causes a 
so that the housekeeper knows at all times just where 
the different 
as though she 
hotel. 


The dictograph plays an important 


and when maids are working just as well 


personally visited every corridor of the 
part in 
management of the hotel by 
held 


officials at any moment without calling them from their 


saving 
enabling im- 
between 


time in the 


promptu conferences to be executive 


posts. The entertainment of an army of guests requires 
good tactics on the part of the army of the hotel staff, 
and the facilitated by the 


maneuvering is greatly 


instantaneous and direct intereommunication afforded 
by the dictograph. 
The telephone installation is of course the major 


means of communication; it may easily equal that of 


a good-sized central office. The largest private branch 
exchange in the world is now in use in a great metro- 


politan hotel; 16 operators’ positions, each equipped 


with telautograph, 2,000 lines and 75 central office 
trunks, 500,000 local messages per year in addition 
to many long distance calls and innumerable inside 


communications. 

One of the most modern devices affecting the business 
of the “front office” index rack which 
renders possible the accurate handling of 
The ordinary cumber- 


of hotels is an 
rapid and 
information relating to guests. 

some index book, which it is absolutely impracticable 
to use for a very large number of arrivals and depar- 
tures, is dispensed with and replaced by a rack which 
exposes to full view at all times, and at a single glance 
the names and room numbers of all the guests. By 
the use of manifolded 
from the 


typewritten slips, made out 
this information rack is 


duplicated in several places so that each department, 


loose-leaf register, 
the telephone switchboard, the mail clerks, ete., have 
at all times a full current record of the movement of 
An essential feature of this “unit index rack” 
system is that the names always appear in their correct 
It is a “‘live’ 
system, the development of which has been found ab- 
solutely indispensable to the great 
modern hotel. 

The information desk, an essential part of the man- 
agement of the great hotel, is the nerve center of the 
guests’ activities, just as the manager’s office is the 
nerve hotel itself. The 
information operator, seated on a traveling chair in 
front of her constantly corrected index rack and equipped 
with telautograph 
position to inquiry 


guests. 
’ 


alphabetical order, without blank spaces. 


operation of the 


center of the organization 


instruments, is in 
that may 


telephone and 
answer any come in, 
promptly and accurately. 

A very aggregate of labor—sheer muscular 
effort—is played in the kitchen, general housekeeping 
and laundry departments by certain mechanical devices. 
Large electric motor-driven “soup passers’’ and mayon- 
naise dressing mixers release the labor of several able- 


large 


bodied men for other dyties and make for cleanness 

and uniformity of product as well. The soup passer 

for making purees for many hundred guests consists 

of a large sieve full of soft-boiled vegetables, continually 

stirred by a pestle; and the mayonnaise dressing mixer 
(Concluded on page 420.) 
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Cleaning knives by machine. Vegetable paring machine. 


Information operator mounted on a traveling chair. Churning up a batch of butter. 


Showing four stages in the process of ironing a collar. Making bread, the dough mixer in the background. 


A gang of automatically timed egg boilers. Machine for ironing the bosom, neck-band, cuffs, etc., of a shirt. 


LABOR SAVING MACHINERY OF THE MODERN, GREAT HOTEL 
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The Heavens in December 


+14 
‘TILI her comet, and again a periodic one, has 
» re ted this month It was first seen by 
Zins Ramberg, Germany, on October 23rd, and 
mall telescope At that date it was 
t iti serpens i ittle south of the 
ator 1 se bout four hours later than the Sun 
\ se t or t vas cCaleulated it was recognized 
i retu f the third comet of 1900—the second re 
t ! riginal discover but the first one ob 
er 1007 the comet and the Earth were far 
a | 
ihe ed diagram of the comet's orbit will make 
t ve ual, the p f the met orbit 
hich ‘ ove the plane of the paper, in which 
the planeta rbits are supposed to lie, is drawn with 
if d the part which lies below with a dotted 
ith 
The i ition f the orbit i 31 degrees, and the 
mit eriod is 6.46 ve When the comet was in 
perihelion at C in 1900 the Earth was at 2,, about eighty 
millior ! iway ind as the comet and Earth were 
u ne und the Sun in the same direction (the 
comet ittle the faster), the distance between the 
two me dect ed far below this amount In 1907, 
whe ‘ net returned to C, the Earth was at / 
more than 160 million miles away, and on the other 
ide of the Sun, so it is no wonder that this return was 
‘ Ds d rhis year, when the comet came once 
te © ton November 2nd) the Earth was at &,, 
if million miles away, and the conditions for 
beervation were very favorable In 1920 they will 
bviou igain be very bad, but in 1926, unless the 
met eriod is changed by the attraction of Jupiter 
it show'd come very near the Earth 
As is the ease with all short-period comets, the orbit 
of th ne passes quite near to that of Jupiter. Indeed, 
at the last aphelion passage of the comet, in 1910, it 
was pret ear Jupiter for some months, and its orbit 
may have beer good deal changed 
The comet pparent motion in the skies took it 
rapid ut! rd that n November 19th it was 
ilread 1 degrees south declination, and mst to 
nortl ‘ er 
ft thr comets previously under observation, 
Metcatf’s i (apricornus in 20 hours 53 minutes right 
iscensio d 14 degrees 26 minutes declination on 
Noverml inl ind moving 30 seconds west and 18 
minutes south per day It is then only one third as 
bright as at discovery, and rapidly decreasing in bright 
1 
Ne rT < ret is now fainter than the fourteenth 
ienituce 1 ca be seen only with the largest in 
trvme Elements of its orbit calculated at the 
ty ‘ f California on the basis of observations 
covertny terval of six weeks, indicate 
period of 17.83 rs for this remarkable 
bject; but ger series of observations 
ili he needed to determine the period with 
ecisiot 
West comet, on the other hand, is 
' ‘ placed for observation in the 
vening It is slowly receding from the 
Earth and Sun, but should be still a con 


object. The published 


spicuous telescopic 


ephemerides of it motion have already 
ry ont at e moment of writing, and no 
later ones ive been received: but a direct 
cal , ws that during December 


the poe n should be as follows 

Nov 9..R. A. 20 ) Declination + 40 

Ly Ee ys is 

] tex I 21 1S + Tit} 
It move wrthward and a little west 


ward from Cygnus into Cepheus, passing 


about degrees west of a Cygni on De 
cemilx it! By the end of the month it 
is a reumpolar object visible all night 
it best in the evening 

Aimost nothing has yet been published 
concer! if ippearance or physical 
aracterist ics it it seems to be consid 
eral f in in 1852. In that year 
it reached th gnitude 4.5, and though 
it is a little farther from the Earth this 
me it ought, unless it has really faded, 
to b f e Sth magnitude on December 
lat ind isily visible to the naked eve 
ville last month, when it should theoretic 
illy , beer as bright as this, it wa 
actua far fainter and not conspicuou 
in a small telescope. But the brightness 


At 11 o'clock 


At 10 o'clock 


Dec. 7 


At 10% o'clock Dec. 15. 


Return of the Third Comet of 1900 
By Henry Norris Russell, Ph.D. 


of 


upon 


a comet is an unpredictable affair, depending largely 


its own internal activity, and usually increasing 


and this comet 
all. 


at and after its perihelion passage; may 

therefore become visible to the naked eye after 
The Heavens. 

the splendid winter 


fully 


of 


Our map shows how group 


constellations which centers in Orion has 


into sight once more. 

The whole southeastern quarter of the heavens is full 
Perseus and Auriga are right overhead, 
just south of the zenith. and 


of bright stars 


and Taurus is Orion 





Orbit of Zinner’s comet. 


Major 


and Canis 


southeast, and 
Below the latter 
of Leo is in 


the 
the east. 


resplendent in 
Minor in 


rises the head of Hydra, and the 


Canis are 
Gemini 
“sickle” 
sight farther north 


tetween these and Gemini is the inconspicuous group 


of Cancer, remarkable only for the star-cluster called 
Prwesepe—a hazy patch of light to the naked eye, re- 
solved into separate stars by a field-glass. 

The stars of this cluster are moving together in the 


heavens, very slowly; and recent measures by Schwarz- 


schild at Potsdam show that they are receding from the 


Earth at the relatively rapid rate of 36 kilometers per 


second It seems likely, though not certain, that this 
cluster of stars is really moving in the same direction 
and at the same rate as the Hyades group in Taurus, in 
which case its distance must be a little over 500 light 


years, and the brighter stars in it must be about equal 
to Sirius in real luminosity 


In the circumpolar sky we find Ursa Major coming 
up in the northeast, Draco and Ursa Minor below the 
Pole, and Cepheus and Cassiopeia on the left. The 
great square of Pegasus stands on one corner in the 


an OST. JOfp is JON 


=——a0uthern Horizou)_ . 


At 8 o'clock 


At 9% o'clock : December 30. 


NIGHT SKY: DECEMBER 


AND JANUARY 


western sky, 
left 


and 


to the 


Cetus, 





November 29, 


e 


with Andromeda above it, and Aries a little 
of 
Eridanus 


her. The vast dull expanse of Pisces, 


fills the whole southeastern quar- 


ter of the sky. 


While 
visible 


recent 


spectrum 


in 
and 
of the Lowell Observatory. It 
of 


the 


remains 
refer 
Dr. 
known 


great nebula of Andromeda weil 


the well 


very 


western sky, we may to a 


remarkable observation by Slipher 
that the 


that of the 


is well 


this nebula closely resembles 


Sun, suggesting that it is really a huge cloud of stars, 


mainly 


the solar type. Slipher, by long exposures 


with a suitable spectrograph, has obtained photographs 


of its 


spectrum, 


with “comparison lines” serving as 


standards of reference, which are of such excellence as 


to permit a determination of 


the displacement of the 


lines in the nebular spectrum arising from its motion 
in the line of sight. Four plates give accordant re- 
sults, and show that the nebula is approaching us at 
the enormous rate of 300 kilometers per second—the 
highest velocity yet met with in such work. 

The nucleus of the nebula, which is fairly well de- 
fined, shows no sensible proper motion, and unless the 
nebula is rushing directly toward our system, its dis- 
tance must be exceedingly great. If such studies can 
be extended to a few more of the spiral nebule we 


may 


dimensions, 


be able to form a much better idea of the distances, 


nature of these strange bodies. 


The Planets. 


and 


Mercury is a morning star all through December, and 


is best 


on the 10th, when he rises about 


visible about the time of his greatest elongation 


5:30 A. M. and is well 


clear of the horizon before dawn. 


Venus 


too is a 


morning star and is in conjunction 


with Mercury on the 2nd, being 1% degrees south of 


him. 


The two planets will 


make a pretty picture in 


the morning sky. 
Mars is in the southern part of Gemini, moving slowly 


westward among the stars, and growing brighter until 


his opposition on January 5th. 
at the beginning of the month, and 5 P. M. at 
and is the most conspicuous object 


730 P.M. 


its close, 


He rises at 7 


in the eastern sky, 


being almost as bright as Sirius. 


Jupiter 
disappearing 
the 


. = 


on 


is evening star in Sagittarius 


and is rapidly 
twilight. He about 7:20 


40 on the S3ist, 


the 
Ist, and 5 


sets 


into 


by which time 


he is practically unobservable. 


Saturn is in opposition on the 7th, and is visible 


night 
our 


out 
them, 


long. 
latitude, 
north of the celestial equator. 
almost 
and 


all 
placed for observation in 
than 20 


He is admirably 


being in Taurus, more degrees 


His rings are now opened 
to 
to 


to the full which we 


contribute 


extent ever 


see 


largely his great apparent 


brightness (which exceeds that of Capella, and is sur- 


passed only 


N 
. 


< 


At 8% o'clock : Jan. 14 


Jan. 22 





and Canopus the fixed 


His 


is easily 


by Sirius among 


brightest satellite, Letan, 
visible with a 
of the 


cember 7th, south of it on the 11th, east on 


stars). 
three-inch 
De- 


which 


telescope, is west planet on 
the 15th, north on the 19th, east again on 


the 23rd, ete.—its period being 16 days. 
The fainter satellites may be identified by 
the aid of the diagrams given in the Nau- 
tical Almanac. 


Uranus is evening star in Capricornus, 


setting about three hours after the Sun, 
and hardly observable. Neptune is in 
Gemini and comes to the meridian about 
2 A. M. 

The Moon is in her first quarter at 10 
A. M. on the 5th, full at 10 A. M. on the 
13th, in her last quarter at 11 A. M. on 


the 20th, and new at 10 A. M. on the 27th. 
She is nearest us on the 21st, and farthest 
away on the 6th. During the month she is 
in conjunction with the 2nd, 
Saturn on the 12th, Mars on the 15th, Nep- 
tune on the 16th, Mercury and Venus on 
the 26th, Jupiter on the 28th, and Uranus 
again on the 29th. 

At 5 A. M. on the 22nd, the Sun reaches 
his greatest southern declination, and en- 
ters the “sign” of Capricorn, and, in the 
almanac phrase, “Winter commences.” 


Uranus on 


Princeton University Observatory. 


New Plants in the National Forests.— 
In the course of an elaborate study by the 
Forest Service of the grazing resources of 
the national forests about 9,000 plant speci- 
mens have been collected, an examination 
of which has* disclosed 125 new species. 











November 29, 1913 


SCIENTIFIC AMERICAN 




















| RE 





Length over all, 500 feet. Beam: Of hull, 58 feet; over guards, 97.8 feet. Horse-power, 12,000. Speed, 22 miles 


The Lake steamer “Seeandbee,” largest side-wheel steamer afloat. 


Sleeping accommodations, 1,500. Carrying capacity, 3,000. 


The Greatest Side-wheel Steamer Afloat 


The ‘‘Seeandbee,”’ 


S° great is the interest aroused by the remarkably 
rapid increase in dimensions of the ocean liners, 
apt to overlook the fact that a pro- 


that the public is 
portionate growth has been taking place in the size, 
speed, and luxurious accommodations of those fine ves- 
sels which ply upon the inland waters of the United 
States It is a fact, however, that the largest steam 
ers of that excellent fleet of ships which serves the 
various ports on the shores of the Great Lakes, have 
reached a size which twenty-five years ago was the 
limit for ocean-going steamers, and beyond which in 
those days it was considered to be unlikely that the 
ship owner and ship builder would care to go. 

Although the “Seeandbee,” which was built for the 
Buffalo and Cleveland Transit Company of Cleveland, 
is destined only for lake service, it must be admitted 
that, with her high freeboard, great length and im- 
posing array of four smokestacks, she has very much 
of an ocean-going look about her. As a matter of fact, 
she would be perfectly well able to take her place, so 
far as seaworthy qualities are concerned, in the trans- 
atlantic service. This fine vessel, which was built on 
the lakes by the Detroit Shipbuilding Company, is 
500 feet in iength over all, 58 feet beam, 97.8 inches 
wide over the guards, and her engines of 12,000 horse- 
power are capable of driving the ship at a speed of 22 
miles per hour. The hull is built entirely of steel, with 
a double bottom three feet in depth extending for 365 
feet of her length. The hull above the double bottom 
is divided by eleven athwartship watertight bulkheads, 
which extend from the keel to the main deck. With 
the exception of the collision bulkheads and other bulk 
heads that are required by law to be without openings, 
all these bulkheads are fitted with water-tight doors, 
operated hydraulically from the engine room. Including 
the tank tops there are seven decks in all. 

An excellent feature of the vessel is the fact that the 
Steel construction of the ship is carried up to the 
promenade deck, and the housings on the orlop and 
main decks and the top sides to the promenade decks 
are of steel. The beams and under side of the prom- 
enade deck are sheathed with galvanized iron, lined 
with heavy asbestos paper between the iron and the 
wood. Fireproof walls extend from the main deck to 
the dome, dividing the vessel into three separate com 
partments so far as fire protection is concerned. 
Furthermore, in addition to these three main divisions, 
the vessel is divided into fifty sections for fire alarm 
purposes, and wiring is led from each section to the 

















One of the low-pressure cylinders—8 feet diam- 
eter. Weight, 38 tons. 

















The bow rudder, to assist in navigating tortuous 
channels. 


Latest of the Large Lake Passenger Steamers 


engine room and captain's cabin, where annunciators 
give instant notice of an outbreak of fire 

In a recent editorial on the fire on the “Volturno, 
we drew attention to the value of the automatic sprink 
ler as a preventive of serious fire aboard ships: and we 
are pleased to note that in this vessel a complete auto 
matic sprinkler system is fitted throughout the interior 
of the ship, covering all cargo holds, crew's spaces 
hallways, cabins, smoking rooms and other service rooms 
of the ship. Moreover when the vessel is docked, con 
nections are at once made whereby city protection for 
fire purposes can be utilized. 

To facilitate quick handling of this large vessel! in 
the rivers and harbors, she is furnished with a bow rud 
der as shown in one of our illustrations. This is cou 
trolled by a steam steering engine located on the main 
deck forward and the after steering rudder is also 
controlled by a steam steering engine connected to the 
quadrant by a chain. 

The two paddle wheels are each 32 feet 9 inches in 
diameter. They are driven by a three-cylinder com 
pound inclined engine with one high-pressure cylinde: 
66 inches in diameter and two low-pressure each 06 
inches in diameter, the common stroke being 108 inches 
The high-pressure cylinder is located in the center with 


a low-pressure on either side The low-pressure eyli: 


i 


ders are massive, but very perfect castings, each about 


13 feet in length and 13 feet high over the steam chests 

The main shaft is of open hearth hollow forged steei 
26% inches in the main bearings, 20% inches in the 
outboard bearings, and 78 feet 6 inches long, with an 
11%-inch hole throughout the entire length. The shaft 
weighs 120 tons 

Steam is supplied by nine Scotch boilers, with a total 
grate surface of 590 square feet and a tota! heating 
surface of about 27,600 square feet 

Sound and lake steamers have always been remark 
able for the extent of their passenger accommodation 
The “Seeandbee” has altogether 510 staterooms, includ 
24 parlors en suite, with private bath and toilet 
62 staterooms with private toilet accommodations Tin 
total sleeping capacity is 1,500 passengers, which 


comparable with that of the largest modern hotels 


Aviation in Peru.—An aviation school has been 
established at Lima, Peru, under the ausp ces of the 
National Aero League, and with a subsidy of $27,000 
from the Peruvian” government for purchasing aero- 
planes and equipment. 
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PATENTED INVENTIONS 


Wms are of : at I 
inserted by pecia irrangement 
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working bar 
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which so frequently clogs 

and stoppage of 
PLUMBERS’ KIT I AuTy, 356 

Whitestone, N. Y N. ¥ The 
provides a kit certain conditions 
furnace the metal pot, 
carrier or con 
ordinarily 
his 


rel causes 
W. 24th 
St invention 
under 
for 
under other conditions as a 
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serving 


is a or 


support 
ind 
tainer tools and equipment 
to 


in 


enabling him carry 


but 


used by a 


complete conveniently and one 


hand 
METHOD 
RACHLISS 
troit, Mich 
letters and 
tie 


SIGNS N A 
314 Kirby St., De 
is to produce sign 
signboards, from 
plaster of Paris, molten 
alloys, amalgams, fictile 
that hard and 
condition of fluidity 
FFING BOX 
OF MARINE 
care of Bath Marine 
Maine The chief object 

shaft stuffing-box and 
friction to the 
craft is propelled 
readily adapt itself to 
displacement of the 


OF MAKING 
care of Mr. Lak 

The object here 
the like 
such 


on plas 
material 
vr fused 
other 
from a 

STI 
SHAI 
BACON 
Bath 
vide a 
offers minimun 
boat rv 
ind 


as 
metals or 


materials become set 
plasticity or 
AND BEARING 
rs PROPELLERS H. D 
Construction Co 
here is to pro 
that 
the 
through it 
any angular 


shaft relative 


bearing 
water as 
other 
will 
shifting or 
keel 
VENTILATOR J.K 
Little Roek. Ark 
comprehends a 
draft 
and a 


to the 
406 


this case 


Louisi 
the in 
provided 
such as a pipe, 
journaled upon 
provided with for 
under control wind 


RoBINSON 
In 
ventilator 


ana St 
vention 
with a stationary member 
flue 
said 


shifting 


or chimney cowl 


member and 


the 


means 
of the 
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VENTILATOR 





into different angular the cowl 
provided with means for facilitating the travel 
of air through the draft thus forcing 
a draft within the latter It is for in 


attics, rooms, halls and other parts of an edi 


positions 


member 


fice and may be employed in connection with 
the discharge of smoke, gases and vapors from 
buildings and analogous structures The own 
ers’ factery is now running for its manufacture 


with a capacity of 500 per day 


WATERPROOF COMPOSITION NATALE | 
Forni, 610 Wilson St., Santa Rosa, Cal The 
| primary object of Mr Forni’s invention is to 
| produce a waterproof mixture of about the 
consistency of milk which is adapted and in 
tended to be mixed with cement and sharp, | 
clean sand in proper proportions and will form 
a product absolutely impervious to water In 
earrying out the invention and producing the 
mixture. he mixes burnt stone lime and crude 
linseed off in the proportions of one hundred 
pounds of the former to seventy pounds of the 
latter, and sufficient water to slake the lime 
together with twenty-five pounds of sulphur 
The oll is added to the lime very slowly and 
carefully during the slaking of the lime, so as 
not to interrupt this chemical operation The | 
mixture thus produced is kept in suitable re 
ceptaciles ready for use by mixing it with 
cement and sharp sand, by which means an 
entirely waterproof product is formed The 

ymposition consists of burnt lime one hun 
dred parts; crude linseed oil, seventy parts; 
and water in due proportion to effect slaking| have a 





invention | 


FOR | 


| tain 
| sox iated therewith a lock for locking the spring 
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| to 
| tending 


of the with sulphur, twenty-five 


parts. 


lime together 


Hardware and Tools, 
LOCK A. M. Hogs, 404 E. 6th Grand 
Island, Neb. The primary object to 
provide a lock which is an improvement on the 


St., 


here is 








prior patent No. 966,208, granted to Mr. Hoes 
In addition to the objects there stated the 
present invention aims to provide a less com 
plicated lock, one easier to make from cast 
or malleable iron, and a lock the actuating « 
ments of which shall have ample leverage to 
enable a child to operate the same 

DENTAL INSTRUMENT.—F. T. WALLEN 


| Bismarck, Mo The principal object of the 
invention is to provide a dental instrument 
adapted to be positioned between the upper 
and lower processes in order to obtain the 
length of bite when the lips are together, 
whereby the fitting of teeth may be proper 
SPRING HINGE.—M. Furvya, 571 W. 159th 
St.. New York, N. Y. This inventor provides 


a hinge with a pair of pivotally connected lev 
| 


ers, and a spring structure acting on the 


normally for maintaining the same in a cer 





























SPRING HINGE. 


position, the hinge and spring having as 


against operating in one direction when the 
|} leaves have been opened to a certain extent 
in order to allow the leaves to move back and 
forth pivotally freely within certain limits 
WRENCH FOR ROTARY WELL DRILLS 
G. F. Lesus, Electra, Tex The wrench is 
particularly adapted for unscrewing the coup 


ling which attaches a drill point to a pipe sec 
tion, and also for detaching pipe sections from 


each other It grips the coupling tightly, but 
releases from it easily, a merit not generally 
possessed by wrenches of this class It is 











WRENCH 


FOR ROTARY WELL DRILLS. 

adapted for various vertical and horizontal ad 
which facilitate its attachment 
coupling to time 
It is adapted for convenient detach 
its tooth and slidable lug 
and the substitution of a 


justments, to a 
screw pipe 
and labor 
of 
when worn 
therefor 


so as economize 


ment or jaw 


new one 


Heating and Lighting. 

BURNER Moore, 
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don, Ill 
burner 
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provide a 
collecting 


Lewis P 
is 
tubes 


purpose here 


between 
said member, 


and the horizontal 
at each side of the wick tube, for directing the 


wings ex 


above tubes 


air from the horizontal tubes to the wick 
CIGAR LIGHTER.—0O. G. KuiveGer, 204 In 
|} diana Ave., Indianapolis, Ind The gas flame 
may be suspended in convenient position for 
use, the lighter being for convenient use by 
persons of different heights. At a state of rest 
| the lighter will burn a small or pilot flame 
but when operated by a swinging lever under 
spring tension, will cause the flow of an in 


| creased volume of gas to produce a larger flame 


or blast which will require but a minute 


time to light a cigar or the like 


very 


Household Utilities, 
FLOAT FOR CLOSET TANKS.—C. 
219 Texas St., Shreveport, La 
This inventor provides a float which will have 
the permanent air chamber 
of this character, but in 
water-sealed air pocket. He 


VALVE 
M. BRENNER, 


not 
to 


only 
devices 


common 
addition 
disposes 


| 
| chamber 
| mally 


leaves | 
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a bell-shaped member within a substantially 
semi-spherical member, fastening them together 
to form between the members a permanent air- 
the end of both 
facing downward to be ciosed by the wa- 
in the tank, to form an additional 


open members nor- 
ter rising 
air pocket 


Machines and Mechanical Devices, 

CONVEYOR FOR BOTTLED SODA WATER. 
—E. R. Barner, 105 Ashley St., Valdosta, Ga. 
It is the design of this invention to provide a 
means for conveying soda water in bottles, in 
bottling works, from the different tables or 
from automatic bottling machines, to any point 
in the plant where the goods are to be exam 


ined, labeled and packed, ready for shipment 


jor for sale 


Smitu, 701 W. 
The present inven 


SPRING HAMMER.—R. R. 
Main Oklahoma, Okla. 
tion is directed to an improved means of vary 
ing the pressure the hammer element by 
compressing relaxing the spring, the said 
the outside of the cas- 
of the said means to the 
of the pressure 


St 


on 
or 
carried 

relation 


means being on 
ing, and the 
easing affording 
on the said spring 

CEMENT TILE MAKING MACHINE.—E. B. 
Turner, Bird City, Kan An object here is 
to provide a device by means of which sub-irri 
gation tile may in the ditch in which 
it is to be laid Another object is to provide 
a device for making tile which insures the pro 
duction of a uniform grade of well-packed con 


an indication 





be made 


crete tile. 
ROTARY PUMP.—BeNJAMIN F. CATHCART, 
702 K St., Fresno, Cal The invention relates 


to improvements in rotary pumps, and has ref 


erence more particularly to the class compris 
|ing a stator having an inlet and an outlet, and 
a rotor within the stator, between the inlet 
and the outlet, having a plurality of blades 
and flanged heads integral with the ends of 





ROTARY PUMP. 

| the blades, and an opening in the heads estab 
lishing communication between the inlet and 
the outlet of the rotor An object of the in 
vention is to provide an inexpensive, simple 
and efficient rotary pump in which the pres 
sure necessary for raising the water is ob 
tained by providing inlets in the rotor of a 
reduced diameter, lying between the inlet and 
the outlet of the stator 

PUMP H. Meap. care of H. P. Jayne, care 
of Coalinga Chamber of Commerce, Coalinga, 
Cal. This improvement refers to oil pumps, 


and it has for its object 
will hold in uniformly, from the 
bottom to the top of the well, the which 
mixed with the oil or substance which 
is being pumped 


to provide one which 
suspension 
sand 


becomes 


Railways and Their Accessories, 
RAILWAY SPLICE.—C. M. MILLER, Tyrone, 
Pa This inventor devises a for splice 
ing railway rails of a simple and reliable char 


means 


acter, the same providing for the utmost sim 
plicity and facility in making the application 
of the track and also providing for easy re 
newal or replacement of one rail without dis 
turbing the other 

RAIL TIE AND ANCHOR.—F. H. Stan 
rorp, care of Stanford Metal R. R. Tie Co., 
1195 E. Broad St., Elizabeth, N. J The in 
vention devises a metallic cross-tie adapted for 
the support of a novel form of rail securing 


raii brace 
the rail will be supported 
so as to resist all sliding and tilting movements 
by simple and reliable construction. 


devices It combined 


and anchor whereby 


produces a 


Note.—Copies of any of these patents will 








be furnished by the ScIiENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 

We wish to call attention to the fact that 


we are in a position to render competent ser 
vices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical}, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 


of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor. 

We also have asseciates throughout the 
world, who assist in the prosecution of patent 


and trade-mark applications filed in all coun- 
tries.foreign to the United States. 
; Munn & Co.. 
Patent Solicitors, 
361 Broadway, 
New York, N. Y. 
Branch 


625 


Office 
F Street, N. W., 
Cc, 


Wasbington, D. 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device. explaining its operation 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC | 
AMERICAN 


MUNN & COMPANY) 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C 








Patent Bureau for New Inventions 


Through its Department ‘‘A,"’ The Letters Patent 
Insurance Company, Ltd., of London, England, pro- 
vides for the taking out of patents under the Com- 
pany'’s Board of Examiners and Experts; the selling 
of patents or licensing thereunder, and the financing 
of British and other foreign patents, inventions and 

rocesses For particulars apply to J Wilson, 
atent Attorney, 37 Liberty St.. New York, Agent 
for the United States 





Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 


seven words to the line. Al! orders must be accom- 


panied by a remittance. 





AGENTS WANTED 


WANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms. Line cannot be duplicated 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 8. A. 


AGENTS—CORKING rp PROPOSITION 
-strictly the best ever 5 to $60 a week for you 
with our extracts, baking ae & spices and toilet 
goods. Big inducements to your customers and 
liberal extras for you Ask us what's doing? 
Western Laboratories, 1998 Van Buren St., Chicago 


BUSINESS OPPORTUNITIES 


WE FURNISH YOU ,APITAL TO RUN A 
PROFITABLE BUSINE ss of your own Become 
one of our local representati ves and sell high grade 
custom made shirts, also gua ranteed sweaters, under- 
wear, hosiery and neckties, direct to the homes 
Write Steadfast Mills, Dept. 34. Cohoes, N. Y 


DRAFTSMAN WANTED 


WANTED AT ONCE 
one experienced and used to optical and 


Mechanical draftsman 
lens grind- 


ing preferred. Apply, stating age, experience, where 
employed, and salary expected, with references 
Address: *U,"" Box 773, N.Y. 











< 
LEARN SOMETHING DIFFERENT 


There’s an unusual opportunity in New York for 
you to learn a clean, money-making trade and 
profession; show window decorating, advertis- 
ing, show card writing, salesmanship; the best 
men in the business are the instructors; the plant 
is fully equipped with merchandise, show win- 
jows, etc.; the tuition is moderate; the time re- 
quired but a few months, results are profitable 
from the time you complete; the demand for 
graduates exceeds the supply 
Catalogs free on request 


ECONOMIST TRAINING SCHOOL 


i 231-243 West 39th Street, New York City 


9,059-W ord 
ay siasne ; Book as: 


Simply send us a postal and ask for our free illustrated 
9,059-word Business Book which tells how priceless Business 
Experience, squeezed from the lives of 112 big, broad, brain: 
business men may be made yours— yours to boost your sal- 
ary, to increase your profits. This free book deals with 
How to manage a business 
ow to sell gocds 
—How to get money by mail 
—How to buy at rock-bottom 
—How to collect money 
—How to stop cost leaks 
low to train and handle men 
How to get and hold a position 
How to advertise a business 
How todevise office methods 
Sending for this free book binds you to nothing, involve 
you in no obligation, yet it may be the means of starting you 
ona broader career. Surely you will net deny yourself this 
privilege, when it involves only the risk of a postal—a penny! 
imply say, ‘‘Send on your 9,059-word Book.’’ Send to 


SYSTEM, Dept. 50-B Wabash & Madison, Chicago 




































~ Your Invention? _ 





Every patent commercially valuable 
would be quickly bought at a good price, 
or money promptly furnished for its ex- 
ploitation, if investors could be (1) abso- 
lutely assured of its validity,and (2) insured 
against the danger of infringement. 


Make your patent saleable 


by insuring it! 


ll insure its validity and 





We issue a policy which wi 
protect it against infringements. We furnish expert 
reports on the commercia! possibilities of patents and 
We arrange, through our world-wide con 
ns, for thei- purchase outright or for funds with 
which to put the article on the market. 

If you wish to sell your invention. or to 
royalty basis, write for particulars in the frst instance 


J. M. WILSON, Patent Attorney 
37 Liberty Street NEW YORK CITY 


Representing The Letters Patent Insurance Co., Ltd., 


novelties 
hectic 


assign itona 


Do You Want to Sell ||- 





King’s House. Kingsway. London, England 
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|Central Station Power for Farmers | 


(Concluded from page 405.) 
on the average power rate of five cents a 
kilowatt hour and include interest on the 
investment charged at 6 per cent, deprecia- 
tion of the machinery at 10 per cent, and 














labor hire when necessary at 15 cents an 
hour. 
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We must remember that these costs cov- 
er both the price of the hired man and his 
keep. Though it will be discovered that 
some of the machines in the tests are of 
jiarge capacity, it was discovered in check- 
ing by of smaller machines of the 
same kind that the variation in unit cost— 
that is per bushel or ton—was very slight, 


tests 


if any. 
It is needless for me to enumerate the 
many advantages accrued by using elec- 


as they are well known to most 
of us. However, there is one advantage 
which the farmer appreciates more than 
else, and that is the saving in 
time and labor. The labor problem on 
the farm to-day is almost as vital as the 
maintenance of the fertility of the 
and labor-saving device is greeted | 
with open arms by the farmer. 

Although this new field for electricity is 
yet in its infancy, the time is not far dis- 
tant when every well-populated farming 
district will have its transmission lines, 
for the distribution of electricity for light 
and power. 


tric power, 


any one 


soil, 


every 


Meteorological Stations in 
Venezuela 
has de- 


Venezuelan government 


cal stations at Merida, Ciudad Bolivar, 
Maracaibo, and Calabozo. This is 
worthy for the reason that aside from the 
Cagigal at there 
at present, no regular meteorological 
stations in Venezuela, which is, climato- 
logically, one of the least known countries 
in the world. 


note- 


Observatorio Caracas 


Patents for Cereal Coffee or Coffee 











r Hi 
creed the estaBlishment of meteorologi- | 








Substitutes.—John H. Kellogg of Battle | 


Creek, Mich., has secured four patents, 
Nos. 1,069,265 to 1,069,268, inclusive, 


which develop the idea of extracting the | 


liquor from boiled cereal coffee and mixing 


with the extract, cereal to form a coating | 


upon the surfaces of the cereal coffee. 


| 


for | 
| cereal coffee or coffee substitute, some of 
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tin of STAG 
and be reward- 
ed by a new 
thrill in smoking. 


STAG has a living 
FRAGRANCE that is 
entirely original and 
entirely wonderful. 


The last pipeful of 
the day—or night—is | 
as fresh and tempt- 
ing as the first. 









For Pipe and 
Cigarette 


No bite— 


No sting ; 
No bag— Convenient Packages: The Pound 


No string | ‘“umidor, the Full-Size 10-Cent Tin 
} and the Handy Half-Size 5-Cent Tin. 


STAG 


“EVER-LASTING-LY GOOD” 


y. 




























Lorillard Co. Established 1740 
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SOLVING YOUR DIF FICULTIES to the Manufacture of Your Article 


Experimental Dept., Model and Special Machine Dept., Tool and Die Dept., Manufacturing and Assembling Dept, 
What we do, How we work, Who we are, in booklet form. Send for it. 


DECAMP & SLOAN MFG. CO. 420-422 Ogden St., Newark, N. J, New York Offfce, 154 Nassau St. 











Cold Drewes Steel Union 


Stops Serious Losses 
Wherever It Is Used 


Because it has none of the 
structural defects that send so many 
unions to the scrap pile. 





sand holes or other 


NE W malleable 


Patents Pending. 


Because you save a heavy breakage-loss, for the reason that Mark Steel Union 
can’t break in screwing onto the pipe. 


fact 
iron having a 


Because expansion-leaks and necessary replacement are avoided by the 
wrought Stee/ expands and contracts same as the pipe, while malleable 


lower coefficient of expansion than the wrought pipe, stretches under heat. 


Because Sherardizing after threading makes Mark Unions rustproof and practically 
everlasting. 


Send for a sample and circular. 
{Standard Full We ht Steam, Water, Gas 


MARK MFG. CO., Makers of } 1nd Line Pipe, Black and Galvanized 


1115 DODGE AVENUE, EVANSTON, ILL. 
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Prompt Business Requires |) 
/hite Truck 
White Trucks 

OSITIVE service at all hours, in all seasons, long 
hauls or short, heavy loads or light deliveries— 
it is a White Truck that is best fulfilling these 

requirements, somewhere for some owner, 
W here sentiment does not count, facts show that White 
Trucks run farthest and cost least to operate, whether 
per package or perton. Your business promises will 


not sufler where White Trucks do your hauling and the 
efficiency of your service wiil be marked. 


— 2D 


THE WHITE ea’ COMPANY 
CLEVELAND 


Manufacturers of Gasoline Motor Cars, Trucks and Taxicabs /# 

















How G. V. Pioneer Work 
Benefits the Buyer 


lf 1913 truck builders and salesmen feel the lack of cost 
data and accounting system, how do you suppose we got along 
1901> 
im | 








While no manufacturer has a monopoly of operating 
data, surely we, as pioneers, can get at the basic needs of the 
buyer quickly. Our years and years of hard work have shown 
us the short cuts. Have shown us also what are essentials 
and what are “frills.” 














Our executives are trained men. Somewhere in the 
country we have solved a trucking problem identical with yours, 
and every problem we have overcome adds to the worth of the 
experience which you buy into as a G. V. purchaser. 


Catalog 101 on request 


GENERAL VEHICLE COMPANY, INC. 


General Office and Factory 
Long Island City, N. Y. 


New York Chicago Boston Philadelphia 
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The Motor-driven Commercial Vehicle 





This department is devoted to the 
ers of motor 
to mechanical 


vehicles. 


any questions relating 


commercial motor 





trucks and delivery wagons. 
fe atures, 


interests of present and prospective own- 


will endeavor to answer 


of 


The Editor 
operation 


and management 





Trucks 


Editor of Motor Truck Department: 
interest 


| Mechanical Loaders for Motor 
| 


In view of the tremendous in 
sand-and-clay roads now in North Carolina, 
}and doubtless throughout the South Atlan- 
| tic I write to ask if there is any 
| effectual dumping truck— 
which is also supplied with an ap- 





States, 
sand motor 
truck 
| pliance to load it with something like the 
it may un- 


corresp mdence 


same facility with which be 
loaded. iI 


with a company which sends me a descrip- 
tion of a dumping motor truck, but, so far 


have been in 


as I advised, there is no machine 


which can load itself with the same power 


am 


| 
| that runs it nor is there any separate com- 


|panion machine to do this work. On the 


contrary, even the sand dumping machine | 


that is described to me, 
| of its load so easily, must be loaded by the 


which gets clear 


and expensive method of shovel 
hand of day 


construction 


clumsy 
laborers. 
of 


ing it in by 
the railroads now 
have machines 
load flat cars with dirt and débris 
as they are unloaded. 
de- 
vised on the same principle, but of some- 
what different which 
scoop up the sand with such facility as to 


almost as quickly 
It seems to me that a machine may be 


construction, would 
make the loading of the truck a matter of 
small expense and time. 

If such a machine is put on the market 
and properly demonstrated in the places 
where it is needed, as for example in forty 
counties in North Carolina, there is prac- 
no end to the amount of business 
by the 


them on 


tically 
that 
company 


might be done enterprising 


which put the market. 





There is now an unexampled wave of in- 


terest in road building, and this interest 
is centered in the sand-and-clay road of 
eastern and central North Carolina, and 


similarly located sections in other States 


on the South Atlantic and Gulf. Experi- 
ments are being conducted in almost 
every county and sand-and-clay roads are 
claimed by many experts to be the best 
for all purposes. W. J. PEELE. 


Raleigh, N. C. 


[A machine such as this was described 
in the Scientiric AMERICAN of July 26th, 
1913.—Ebiror. } 


Determining Coasting Ability of 
Electric Commercial Vehicles 
= fairly that 
the operators of electric commercial ve- 


well established fact 


is a 


hicles are prone to run with the power on 


}a good part of the time when the momen- 


| tum of the vehicle would carry it a consid- 
|erable distance without power, thus effect- 


ing a material saving in current consump- 
tien. That this fact is recognized in rail- 
road work is emphasized by the action of 


| the engineers of the Hudson tubes between 





New York city and New Jersey, 
meters have been fitted to the cars to as- 
certain exactly the ratio between the time 
run under power and the time run without 
Motormen are encouraged to coast 
as much without upsetting 
their running by the offer of 
bonuses for records of coasting in excess 


power. 
as possible 


schedules 


of a standard set by the engineers, and 
it is understood that the method has 
sulted in a material saving in operating 
By way of applying the same 
principle of economy to electric commer- 
cial vehicles a prominent New York firm 
recently has placed upon the market a de- 
vice designed to show accurately the num- 
ber of vehicle miles with the power on and 
the number of miles with the power off. 
The device itself is extremely simple; it 


re- 


expense. 


| consists of nothing more complicated than 


| 
j;an 


ordinary odometer operated in the 


usual manner from one of the front wheels 


of the vehicle. Instead of a single row of 
registering figures, however, the meter has 
two rows; one row records the total num- 








! 
where 


| of the heavier fuel. 


ber of miles covered by the ve®.cle and the 
other the number of 
miles covered with the current turned off 
number of in other 

As a concrete example of the oper- 
ation of the device, it is pointed out 
the makers that a 3%-ton electric truck 
driven over a predetermined route in New 


row registers only 


—the miles coasted, 
words. 
by 


York city without serious attempt on the 
part of the driver to coast showed a coast- 
ing percentage of 20. When the same ve- 
hicle was driven over the same route and 
the of opportunity to 
coast taken, it found that the 


coasting percentage had been increased by 


advantage every 


was was 


10. At the same time, readings taken with 
an integrating wattmeter disclosed that 


the saving in consumption of the second 
run over the first run was exactly 11.1 per 
cent despite the fact that 
speed of the two runs was approximately 


the «average 


the same. 


Vaporizing Kerosene by Partial 
Combustion 
gee use of kerosene as fuel in an in- 
ternal combustion motor of the motor 
vehicle type presents difficulties so many 
and so serious that though for years in- 


numerable efforts have been made to over- 


come them, very little of real ‘practical 
value was aceomplished until the neces- 
sary stimulus was furnished by the abnor- 
mal increase in the price of gasoline. It 
may be remarked that carbureters for 
feeding kerosene to motors running at 
practically constant speed are compara- 


tively easy to produce, and there are not 
a few that are capable of giving satisfac- 
tory but it much more diffi- 
cult problem to supply a proper mixture 
at all times to a motor that jumps in a 
minimum to maximum 
speed and and as quickly jumps 
back, and must run smoothly and sweetly 


results ; is a 


few seconds from 


power, 


at any intermediate speed. 
The majority of those who havetattacked 
the kerosene carbureter problem have be- 


longed to two broad classes. One has 
worked along the general lines already 


for the construction of 
earbureters, though varying the 
and—what is the chief 
heat 


well established 
gasoline 
details somewhat 
consideration—adding considerable 
from the exhaust gases to further vapori- 
zation. The worked to 
some extent along gas-producer lines, sub- 
jecting kerosene, after vaporization in a 
carbureter akin to a gasoline carbureter, 
to a high temperature and so producing a 
from the 
vapor formed in a carbureter of the con- 


class has 


other 


gas differing very considerably 


ventional type. 

Both these forms of apparatus are open 
to the that they depend upon 
external for their operation; there- 
the started first on 
gasoline and run on gasoline until suffi- 
heated to permit the turning on 
This entails a com- 
gasoline outfit in addition to the 
kerosene apparatus. In the carbureter 
the vapor produced is easily con- 
densed by contact with cold surfaces, and 


objection 
heat 
motor be 


fore must 


ciently 


plete 


type 


}it is not always an easy matter to avoid 


| inders. 


smoke, smell and sooty deposit in the eyl- 
In the producer type tlie regula- 


| tion of heat presents a rather nice prob- 





lem, for while too low a temperature will 
produce a raw mixture that will not burn 
clean in high a tem- 
perature “eracking” and the 
result will be at least as unsatisfactory. 
Still, excellent results are obtained when 
conditions are reasonably favorable, 
though the producer type is not considered 
sufficiently fiexible for automobile work. 
In view of the foregoing some experi- 
mental work that just has been brought to 
a conclusion of considerable interest. 
The lines followed differed considerably 
from those that are more conventional, 


the cylinders, too 


will cause 


is 


and the results obtained also are out of 
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idea was to 
volume of 


the Briefly, the 
atomize k with a 
air and pass the mixture through a cham- 


spark plug in 


ordinary. 


rosene small 


per into which projects a 


active operation; a 
protects 


wire gauze screen, or 
its equivalent, the outlet 
from the chamber, which is piped to the 
Part of the kerosene 


only 


intake of the motor. 
is ignited by the spark plug and a constant 
flame is maintained in the stream of vapor 
drawn through the chamber by the suc- 
tion of 
the passage of the flame from the vicinity 
of the plug. Approximately one per cent 
of the kerosene is consumed in maintain- 


the engine. The screen prevents 


ing the flame; the oil is not actually gasi- 
fied, and is not at all hot when mixed with 
air 
has some decidedly 


volume of for complete com- 


curious 


a proper 
bustion It 
properties. 
The vapor emerging from the outlet (air 
pressure is employed in place of suction 
for demonstration purposes) is white and 
thick steam; it is 
and on 
floats about 
Finely 


dense, like smoke or 
slightly 
the hand. It 


persistence. 


will not condense 
in the air with 
oil con- 
denses instantly on the hand and does not 
remain in the air for any appreciable time. 
little distance 
with a 


warm 


atomized 


Ignited with a match at a 
from the pipe, the 
quick puff and leaves no smoke or smell 
Atomized kerosene under the 


vapor burns 
of burning. 
same conditions makes a dense smoke and 


leaves black particles floating in the air. 


A wide-mouthed quart bottle filled with 
vapor stood open for fifteen minutes, 
actual time, before the vapor became diffi- | 
cult to see; the bottle was cold when 
filled. The bottle was filled with vapor, 
the mouth partly closed. a small amount 


of air admitted and a match applied, when 
the with a slight puff, 
leaving perfectly and 
Repeating this 


mixture burned 
the 


making no smoke or smell. 


bottle clean 
experiment about ten times failed to cause 
any deposit in the bottle, though obviously 
the mixture was far from correct for com- 
plete combustion. 

As it is difficult to condense the vapor, 
even on cold surfaces, and as it seems to 
when gasoline 


burn clean 


would smoke, it would appear well suited 


even vapor 


to burning in a motor, and experiments 
with a number of motors in automobiles 
of different types and sizes have been 
made with parallel results. A gasoline 
motor with a carbureter of this type will 
start, when perfectly cold, at least as 
easily as on gasoline. The only way in 
which it is possible to cause smoke or 


smell from the fuel is to temporarily ex- 
tinguish the carbureter flame and permit 
raw atomized kerosene to pass to the en- | 
gine, when the familiar black smoke will | 
With the carbureter function- 
ing the sufficiently 
clean so that a handkerchief held close to 
the exhaust pipe will not be marked, un- 
lubricating oil. Misfiring will 
cause the unburned charge to be passed 
out through the will 
emerge as a clean white vapor which floats 


be emitted. 


normally exhaust is 


less by 


exhaust, whence it 
in the air for a time before becoming dis- 
sipated. Combustion in the motor appar- 
ently is slightly less rapid than that of 
the motor runs more smoothly 
and can be throttled to a slower speed and 
holds its power better when throttled. In 
the tests so far made the average power 
has that the 
Carburetion is not affected 
The mileage 
per gallon has been much higher than with 
gasoline, in some cases more than double. 


gasoline; 


been above of gasoline in 


Same motors. 


by sudden changes of speed. 


Motor Truck Queries and Answers 

L. M. O. writes: “I am a merchant in 
this city of 90,000 inhabitants, but in ad- 
dition to my local business my deliveries 
cover a section within a radius of 15 miles. 
I use 40 horses and 25 wagons in my busi- 
hess, but have decided to replace these en- 
tirely with motor trucks within the next 
year. I have figured that five 2,000-pound 
trucks and two 2-ton trucks will do this 
work—and even allow for expansion—but 
I would like to know if you would advise 
keeping this equipment in the local gar- 
ages and have the machines cared for by 
outside help. Or do you think it better 
to employ expert repair men and an in- 


SCIENTIFIC AMERICAN 


A. We have had occasion to answer 
questicns of this nature several times, and 
eareful investigation has led us to the 
opinion that every motor truck installa- 
tion of the size of the one that you con- 
template warrants the services of a pri- 
vate staff of repair men and the erection 
of a private garage. It is probable that 
several of your trucks—if not all-—will be 
of the same make, and it would therefore 
be well for you to engage the services of 
an expert from that factory as inspector 
or chief repair man. If you employ men 
as drivers who are intelligent and care- 
ful, it is possible that this one factory 
expert and an assistant can attend to all 
of the necessary repairs, replacements, 
and inspections, leaving the washing and 
cleaning to the services of a man who 
would not naturally receive as high 
wages. In addition to the daily inspec- 
tions—with which are included fuel, oil 
and water replenishments—you should ar- 
range to have each vehicle overhauled 
thoroughly at the end of every six or eight 
thousand This will keep your 
fleet in perfect condition, and yet is work 
that can be accomplished without over- 
taxing the facilities of your repair organi- 
zation. The work will be better done 
than would be the case were the cars left 
to the tender mercies of the public garage, 
for your men will learn the peculiar re- 
quirements and adjustments of each truck, 
and the saving in expense will be consid- 
erable. If you go about the installation 
of your motor service in the manner that 
you indicate, we feei certain that it will 


miles. 


prove to be an unqualified success. The 
erection of a private garage has been 
found to be economical whenever more 


than three trucks are to be used by the 
same concern. We would urge this one 
point, however: When building your gar- 
age, plan for the accommodation of double 
your intended purchase of trucks, for you 
will find your installation so efficient and 
profitable that your business will increase 
to the point where the extra fleet will 
soon be required. 


P. L. M. writes: “I have a dairy busi- 
ness in which I now use six horses and 
for the retail deliveries. In or- 
der to improve the service in one of the 
districts covered by three of these wagons, 
I want to put on a truck. I expect to 
drive this myself, and would like to know 
if you think a gasoline truck would prove 
economical. I drive in seven miles before 
I make my first deliveries, and the stops 
average about ten to a block.” 


wagons 


A. The retail milk business is one of 
the very few fields in which the gasoline 
truck does not always prove an unquali- 
fied success. The frequency of the stops 
permits only a short distance to be cov- 
ered by each vehicle, and the truck is not 
therefore given an opportunity to be oper- 
ated to its full ability. Furthermore, the 
average driver will leave the motor run- 
ning during the minute or so required for 
each delivery, and this may total more 
than the time during which the car is in 
operation. This will naturally result in a 
waste of fuel and oil and will seriously 
interfere with the maximum efficiency 
that can be obtained from the truck. Your 
case is somewhat different, however, you 
will run seven miles before you will have 
occasion to stop for a delivery, and the 
fact that you are to drive the truck your- 
self and will therefore be careful to avoid 
the unnecessary use of gasoline and oil 
may render the purchase of a gasoline 
truck a most profitable investment. We 
would suggest one of the thousand pound 
vehicles with a covered body. With such 
a truck, you could easily cover the dis- 
tance from your dairy to your nearest cus- 
tomer in less than half an hour, and the 
number of deliveries made in a given time 
could be greatly increased. There is a 
large field for the use of motor trucks in 
businesses such as yours, and we feel that 
your belief in their efficiency is more than 
warranted. 


The lands burned over during the 
terrible fires on the Idaho national forests 
in 1910 are now largely covered with a 
thick growth of young tree seedlings, by 





Spector of my own?” 


natural reseeding. 
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Electric Trucks Give 
Long Service 


Three of the Electric Trucks 
owned by Arnold, Constable 
& Co., New York City, were 


ELIABILITY is the 

keynote of Electric 
Vehicle design and con- 
struction. Note these facts: 
There are several Electric 
Trucks of 1899 model still 
running. F. A. Poth & Sons 
Brewery, in Philadelphia, is 
using daily an Electric Truck 
delivered 11 years ago. 


Several of the Electric 
Trucks operated by the New 
York Edison Company have 
been in use 10 years. An 
Electric has been used by 
Frederick Loeser & Co., 
Brooklyn, for 11 years; an- 
other by Stern Brothers, of 
New York City, for 9 years. 
Three of the Electric Vehicle 
fleet of Tiffany & Co. were 
delivered early in 1901. 
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Private advantage and public interest both favor the Electric 


Exectric Venicte A\ssociATION OF America 


124 W. 42d St., New York 











TheBEST LIGH 


givesaclearer, cleaner, 
brighter illumination, at less 
cost, than any other light- 
ing system possible to in- 
stall in the private home. 
Every house has its own 
lighting plant—safe, sure 
and economical. 


Agents Wanted 
Write for Catalogue of 200 styles. 
THE BEST LIGHT CO, 
87 East Sth &t., Canton, 0. 


Fa AY OE OR A GD 














wee. 


ee 

















EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


MEPHISTH 


inDELIBLE 7 COPYING 
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One Mephisto outlasts i 
three ordinary copying pen- [— 
cils—and that’s only half |& 
the story. Usually smooth | 


writing and clear copying is 
the other half. 

Insist on Mephisto—at your 
stationer’s. It means pencil satis- 
faction, and economy as well. 
Two grades of lead—medium and 


hard. 


Toll en 


to, COPYING mane ® 


L. & C. Hardtmuth 
34 East 23d Street, New York 


® Mephi 





purchased in 1903, and an 
Electric built for B. Altman & 
Co., in 1898, is regularly used. 

All of these first users have 
since rebought frequently. Y ou 
really should investigate Elec- 
tric Trucks now. 


Send for this Book 
Today 
“* The Story of the 
Electric Truck”’ 


The facts and figures that you 
want to know about the Electric 
Truck are contained in this beauti- 
fully printed book of 36 pages—yours 
on request. Cost of operation, etc.— 
actual photographs of the newest 
model Electric Trucks. Send for it 
today. Kindly ask for Booklet W. 
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CROWDS 





THE BOOK THAT TAUGHT PEOPLE THEY 
COULD CHANGE THEIR MINDS 


By Gerald Stanley Lee 


EVERY WHERE NET, $1.35 








DOUBLEDAY, PAGE & CO. 


GARDEN CITY NEW YORK 

















FOUNTAIN PEN 


For Christmas 

IVE a Moore’s and you are 

satisfied that your gift is the 
best of its kind and will be used 
daily with constantly increasing 
pleasure. You may buy a more 
expensive present, but none that 
will be valued more than a 
Moore’s Non-leakable fountain 
pen. 
There’sa Moore tosuit every hand. 
For sale by dealers everywhere. 
Every part of every Moore’s is unconditionally 
guaranteed. 


AmericanF ountain Pen Co. , sasiscturcrs 
Adams, Cushing & Foster, Selling Agents 
168 Devonshire Street ° ° Boston, Plass, 
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Slobe-Wernicke | 


Sectional Bookcases 








our one this Christmas with a 
| ye ad Wernicke Bookcas Such a gift 
will give a life-time of daily service. Nowis 


the best time to make i selection, during the 


Slobe-Wernicke | 


Bookcase Event, December | to December 13 
Wernicke dealers all over 
special demonstration 


yo 


ke Globe 


For two wee 


the country are giving a 
of those famous bookcases, and your attend- 
ance is cordially invited If you do not know 
your Globe-Wernicke de ale r, write us for Cata- 
joe No. 108, and we will give you his name 
be Weer 
Foods | 
tranch Store and Agents | 
We ship freight pr where not represented 
a "a? 
ra ake “a 
| 
os . Universal Cabinets | 
totes For everybody. For everything 
=] 50 drawers, 2 removable parti- 
fs tionsin each. | 50compartments. 
Drawers, 8x3x24". Cabinet of 
1S wood. Finished Imitation Pol- 
} jrepetsts ished Oak. Card Holders and 
i f fo Pulls, Polished Brass. $1 1.00 
NI Hobart Bros. Co., Troy, Ohio 
ROTARY PUMPS AND ENGINES 
Their Origin and Development 





An important senes of papers giving a histonca resume 
the rotary pamp and engine from 1588 and illustrated oy 
clear drawings showimg the construction of vanous forms of 
pumps and engines 48 illustrations. Contained in Su 


ments 1109. 1110, 1111. Price 10 cents each For sal by | 
Munn & ¢ Ia. and all newsdealers ana «ae | 
f ie 
EST Exist; “* 





Catalog 
Free 








WRITE FOR IT 


J. M. HANSON 
Magazine Agency 


the largest in the world, furnishes all 
Mayazines and Newspapers, at Lowest Pos- 
sible Club Prices, and gives the quickest, 
most and most reliable service. 


accurate, 


Save Magazine Money 





Our 1914 Cataleg (44 pages) lists more 


than 3000 Periodicals and Club Offers. 
it's a BIG MONEY-SAVER, and is 
FREE to you for the asking. 


Send Us Your 


| Name and Address 
J. M. HANSON 


MAGAZINE AGENCY 


228 Heason Block, Lexington, Ky. 


To-Day 
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What Is Old Age? 


(Concluded from page 409.) 
the 


not only 


that the 
change the dynamic 
but that the char 


be regulated 


the medium on cells, was 


medium may 
possibilities of tissue, 
acter of the 
a carefully considered modification of the 


change may by 
medium, 


The question of the influence of the cells 


on the medium was taken up in turn, 
although it has not, as yet, been studied | 
in great detail. 

This involves the theory that the cells, 


in the course of their activity, make such 


demands upon the nutrition supplied by 
the medium as to deplete it; and that they 
thus become the indirect means of intro- 
ducing into the life process, a chemically 
destructive agent (catabolism). The re 
sult is a gradual slowing down of cell 


growth ; in other words, progressive ageing 


of the tissues—and death! 

An analogous course was followed in 
early artificial cuitivation The tissues 
lived their normal span of life—i. e., a 
few days—and then died. But it was 
found that the process of degeneration 
could be obviated by the procedure which 
has been already spoken of as insuring 
“permanent life.” In other words, death 

for experimental purposes along these 
lines—-has been overcome. Tissues grow- 
ing in vitro for nearly a year and a half, 
now continue to multiply faster than those 
of the embryo. Time, for tissues under 
these circumstances, simply does not exist. 

The burning question is; can this or 
anything approaching it, be done—ulti 


mately 
body ? 


Labor-saving Appliances in Hotels | 


(Concluded from page 412.) 


is a first cousin to same, without the sieve 


bottom, of course. Knife-cleaning and sil 


ver-polishing machines, dough mixing and 


| cutting machines, power-driven, are famil 


iar. The dishwashing machine is perhaps 
the most extensively used power equip 
ment on account of the large volume of 


it handles; since the serving 
r of food means dirty 
machine of 


bringing the dishes into 


work which 


of every orde dishes. 


The 


type operates by 


dishwashing whatever 


contact with a mass of hot water contain- 


ing a strong cleansing compound and after 


wards rinsing them in clear hot water; 
and some machines add a finishing touch 
by sterilizing the dishes in live steam. A 
typical machine handles the dishes in| 
baskets, swirling the hot cleansing water 
around and among them, the rinsing leav- | 
ing them so clean and hot that they are} 
ready for service without drying with a 
cloth. The best results with any of these 
machines are obtained by team work, the 


helpers giving special attention to greasy 
and “eggy” as they fill the baskets. 
Although the work of machines compares 
that of and un 
hand workers, 
the of 


dishes 


favorably with ignorant 


cleanly 


coming in use these machines in 


many places is that the washing and rins- | 


ing waters are not changed often enough. 
A law has just been passed by the New 
York State Legislature and signed by 


Governor Sulzer prohibiting under penalty 
the use of dishes which 


in 


as a misdemeanor 
previously 
and prohibiting the use 


have not been cleansed a 


sanitary manner, 


in such cleansing of water which has be 


come unsanitary by previous use.’ 

Floor 
driven, 
drudgery of human 
marble or mossaic floors and on hardwood 
Vacuum cleaning 
two or three 


scrubbers and polishers, 


are coming into use to replace the 
labor on cement and 


floors respectively. is 


usually done times a week. 


Laundry 
gies for 


man- 
of 


machinery includes large 


“flat work,” manned by a crew 


six or eight men, a number of special de- 
vices for nursing collars, shirts and cuffs 
into shape in imitation of the best hand 
work, but with a far larger output than 
would be possible without a prohibitively 
large force of workers. In one great New 


York hotel employing about 125 persons 
in the laundry department, from 61,000 to 
63,000 pieces of laundry are handled every 
day, laundry to a 


»* This new law is 


the guests’ amounting 


Article 17-a 
Laws of 
1913. 


an amendment 
1909, to go into 


Chapter 49 of the 
Biect Beptember tet, 


to solve the same question in the | 


a deplorable short- | 


motor 


$100 $300 


to By; 


» equipment of spe- 


value of a day. 


the 


cash 
means of elabora 
an expensive plant, 


in 


cial devices empioyed 


warranted by the conditions obtaining 
hotel of 


his laundry 


a enormous size—a guest can 


have 
within three 
The 


devices 


done up and delivered 


| hours. 
of 


closely 


mechanical 
the 


saving materials by 


is interlocked with 
uniform good service also 
The handling of ice, 
in the hotel's own refriger- 


The cold brine 


cleanliness and 
attained by their use. 
manufactured 
ating plant, is an example. 
from the refrigerating machine serves di- 
to the tubs of 
thus saving the crushing and hand 


The product 


rectly “keep” large ice 


cream, 
ling of ice for this purpose. 
of cake ice is cut into cubes by a gang saw 
another machine, 


iced 


machine and shaved by 
respectively for 
chilled fruits, 
water for 
vacuum 


water and 

Drink- 
however 
the 


serving 


ete., at the tables. 


rooms is 


filled with 


guests’ 


served in bottles 


ing 





cooled drinking water from piping through- 


out the hotel. This dispenses very satis- 
factorily with the formerly inevitable “ice 
water pitcher,” with its clinking contents 
of dubious ice. A. number of food dis- 
pensing appliances, primarily designed to 
give satisfaction to guests by serving a 
uniform quantity and quality, also pre- 


vent waste which would otherwise be very 
the aggregate. One of 
these devices is a butter cutting machine, 
consisting of a receptacle for the mass of 
which extrudes the 


considerable in 


butter with 


butter 


a plunger 
gates each 
individual pat of butter 
at the table. At the right 
|} moment a wire is pulled down, cutting off 
of A simpler device 
accomplishes the same result in a some- 
hand im- 
balls” 
single 


through a row of small 
of the 


guests 


the size 


served to 
the whole row pats. 
more pleasing manner: a 
| plement for scraping off “butter 
from the top of a tub of butter, 
quick movement rolling up a little scroil, 
rosebud, into the hand of 
A cream dispensing recep- 
just for one 
for a by a 
turn of a faucet 
when the required amount has 


} What 


a 


like a golden 
the 


tacle delivers 


worker. 
enough cream 
pot of same 


cup of coffee or 


single which closes auto- 


matically 


been delivered. This appliance saves a 
few seconds of time; but its principal 
value is in preventing waste by running 
over in the rush and hurry of the waiter’s 
werk. The French salad dressing dispens- 
er works on the same principle, but has 
the additional feature of a stirring device 


the oil and vinegar well 


mixed in the receptacle so as to insure uni- 


which keeps 


formity in the portions dispensed. Guests 
fresh-made tea of some particu- 
lar brand blend 
tion by a tea dispensing receptacle deliv- 


ordering 


are insured satisfac- 


or 


modicum of tea leaves by 
pulling down a A batter 
dispenser for use at the griddle enables an 
inexperienced boy to produce pancakes of 


ering an exact 


lever. pancake 


uniform size and thickness. 


The Current Supplement 


N this week’s issue of the ScienriFric 

AMERICAN SUPPLEMENT Raymond F. 
Nailler writes on the art of enameling 
steel and iron.—lIn an article entitled “The 
|Modern Car and the Noise Problem,” 
| Lewis Kingsley tells us of “little refine- 
ments that make for silent running.”— 


The adjustment of local time in a large 
eountry like ours is a problem of some 
| little difficulty. How it has been solved 


jand how a compromise is struck between 
theoretical requirements and the exigen- 
|ecies of practical conditions is explained by 


ex 


Harlan T. Stetson in an article accom- 
panied by charts and _illustrations.— 
Harold J. Shepstone tells us some inter- 


esting facts about the bat, the only mam- 
mal equipped by nature for flight.—The 
strategic position of Switzerland is alto- 
among European coun- 
movements of the Swiss 
army call for remarkable perform- 
ances on the part of the soldiers. One of 
the articles in our current SUPPLEMENT 
describes a very wonderful feat, the 
march of a line three miles long of roped 
soldiers through country.—A 100 
horse-power Junkers marine engine is de- 
scribed and illustrated, and an account is 
given of some tests performed upon it.— 


peculiar 
tries, and the 


gether 


most 


orle 
gl 


icier 








Charles F. Mabery discusses lubrication 


| with oils and colloidal graphite. 
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“STAR” Screw Cuttig 
se (ee"reea LATHES 
For Fine, Accurate Work 


Send for Catalogue B 













Seneca Falls. N. Y.. U. S. A, 
Good Lathes #22 
Friction Disk Drill 
FOR LIGHT WORK 


a. 4 SENECA FALLS MFG. CO. 
ars of | experience 
18, 14 AND 15 INCH SWING CATALOG vEEE 
Has These Great Advantages: 


B p 695 Water Street 
Kebastian Lathes 
THE SEBASTIAN LATHE cO., , 120 Calvert St.. Cincinnati, 0. 
The speed can be instantly changed from 0 to 1600 


without stopping or shifting belts. Power applied can 
be graduate irive, with equal safety, the smallest 
ot largest drills within its range ~ a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford, IHinois 
This “Red Devil” CircularGlass 
Cutter No. 263 cuts perfect circles 
from 2 to 22" in window or plain 
glass. It's the ONLY practical 
circular band glass cutter made 
Its a bed Dent If your dealer 
can't furnish it, we will send one 


prepaid for $1.25 


Smith & Hemenway Co. 
New York, N. Y. 





150 Chambers Street 








ELECTRICIANS’ POCKET SCREW DRIVER 


EE eS Benito cove 
Has 4 t 
; blades automatically ock 


red with hard rubbe 





pe handle 
ades t 

electric w 

ylades 10¢ each. 
, Vo. 19-8. 

Athol, Mass., U. 8 





THE L. 8. STARRETT CO., 


FOR SEWING LEATHER 


The Speedy Stitcher is the latest and 
best of anything ever 
offered for 
$1.00 
Agents 
make over 200 “ Cecelia. 
Send at once for catalog and terms 


Automatic Awl Co., 56 Gardner Terrace, Worcester, Mass. 


a Money Save QF MADE Print 


Your Owa Cards, 
‘irculars, Book, Newspaper 
ing 


Press. $5. Larg- 

$18. Rotary, $60. Saves money. Print foroth- 

ers. All easy, rules sent rite factory for 

Press catalog, TYPE, Cards, Paper, Outfits, 
SEL Sample Ss printing 


THE PRESS ©0., Meriden, Conn. 
Models and ‘Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 
LEARN WATCHMAKING 


and become independent. Refined, profitable labor. 
Good-Paying Positions Secured. Competent men al- 
ways in demand. Easy to learn; money earned 
while studying. W ~_ for aby § Jatalogue. Address, 


St. St. Louis is Watchmaking Sc hool, Dep’t 6, St. Louis, Mo. 


UBRICAT Stno 
g trates SY 


face 
118-124 North Clinten 8h 


CHBEStYAaCO RESSTEUSA 
Frisbie KEROSENE Engines 
3to 75 HP., | to 6 cylinder. 

Motor Boat and Stationary Engines 
THE F RISBIE MOTOR CO., Cono St., Middletown, Conn. 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 

567 W. Lake St. 

H. CARSTENS MFG. CO., 2.4285 5 
~ ELEC? TRIC L LIGHTING FO FOR , AMATEURS 
How a small and simple experimental installation can 


be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 


Inc. ~-" and all new sdealers. = 
DRILLING 


WELL MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted on 
wheels or on sills. With engine or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT, PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 
































FROM NOTHING TO NINE MILLIONS ~ 


a year in sales was the result of using a certain sell 
ing method by one American house. Many others 
have done better. Read all about this method itself 
n the new book,“ The Premium Sa of Forcing 
Sales: Ita Principles, Laws and ” by Henry 5. 
Buating, whe spent six years investig gating this sub 
ject. The book will be sent you absolutely free with 
4 year’s subse riptic m (two dollars) to The Novelty 
News, the magazine for the advancement of selling 
meth. db t Street, Chicago. 


Oe ew 


LEARN TO BE A WATCHMAKER 
Bradley Polytechnic | 
Formerly Par- 


sons Horological 
Institute 








Peoria, Dlinois 
Largest and Rest hb 
in America 
(This entire building used exelu- 

sively for this work) 
We teach Watch Work, Jewelry 
Engraving, Clock Work, Optics 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Informatior 























COMPLETELY REVISED 


Ready October 20 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1914 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 





A. Russell Bond 
Compiler and Editor or Part T. STA Compiler and Editor for Part II. Scien 
ISTICAL INFORMATION Editor of TIFI¢ INFORMATION, Mditor of 
Cyclopedia of Formulas Handbook Handyman’s Workshop and Labora 
of Travel, Et Member of the tory 
American Statistical Association 
HE Scientific American Reference Book tor 1914 has been completely revised and much new 
matter has been added. Over 60°% of the pages have been corrected or new pages substituted 
therefor. In this work of revision the editors have again had the co-operation of the highest 
Government officials. The Scientific American Reference Book for 1913 was enthusiastically wel- 
comed by the press and it is safe to say that no other Reference Book in the English language has 
proved of such genuine merit and which has stood the test of time so well. Every one who pur- 
chased a Reference Book for 1913 will want the 1914 edition. The New York Sun says: 
“Those who know the Reference Book will want the new edition at once. Those who do no 
will save time and money by getting it and learning how to use it.” The large circular is well 


worth sending for, for the map of the time zones of the United States alone 


Part 1 Chapter VIII. Part Il. 
STATISTICAL INFORMA THE PANAMA CANAL. SCIENTIFIC INFORMA- 
PION Chapter IX, TION 

TELEGRAPHS AND CABLES ; 


Chapt I . 
POPULAT on AND SOCIAI Chapter X Chapte r I 
STATIS WIRELESS TELEGRAIPHY CHEMISTRY. 
Chapter I Chapter XI Chapter IT. 
apt a . TELEPHONE STATISTICS OF ASTRONOMY \ND TIME 
FARM FOODS AND FOREST ais, Mine, : = 
’ Chapter 
t , 
oe ane ocan a METEOROLOGY. 


hapter 

MINES AND QUARRIES POST OFFICE AFFAIRS 
Chapter XIII 

PATENTS, TRADEMARKS AND 


Chapter IV 
MACHINE ELEMENTS AND 


fer 
\CTURES COPYRIGHTS MECHANICAI MOVE 
? MENTS 
hapter V Chapter XIN 
IMERCE ARMIES OF THE WORLD. Chapter V 
Chapte v/ Chapter XV GEOMETRICAL CONSTRU¢ 
MERCHAN {ARINE NAVIES OF THE WoRLD TIONS 
Chapter VII Chapter XVI Chapter VI 
RATLROAD AVIATION. WEIGHTS AND MEASURES. 


Net Price $ 1 .5»O Postpaid 


Send for large prospectus and specimen pages 


MUNN & CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 











NOW READY 


“With the Men 
who do Things” 


By A. RUSSELL BOND 
Author of “Scientific American Boy,” “Scientific American Boy at 


School,”’ and ‘‘ Handy Man's Workshop and Laboratory.” 








6x814—275 pages—101 illustrations, including 59 page plates—one in color 


BOOK of engineering for boys, telling in a boy’s own way what every boy 

wants to know. It recounts the experience of two young lads who spend a 
summer vacation seeing the engineering wonders of New York. The boy with 
red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
the same time he will learn how the big things of engineering are being done. A 
dozen engineers, experts in their several lines, have read and revised the manuscript. 


HERE IS THE TABLE OF CONTENTS: 
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Chapter XX 
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Chapter XXI 
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QUENCHING a City's a Bucket Dreper 
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CHapter XV THovusaNnpos TALKING at 
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CHAPTER XVI An UNDERGROUND Swim 
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Price $1.50 net, Postpaid, $1.65 
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HE YULE LOG helps, and so 
does turkey. Gifts help, and 


And 


cranberry sauce helps a lot. But 


holly and mistletoe. 


there is another way to bring the 
true spirit of Christmas into the 
home—a time-honored, old fashion- 
ed way; the best way perhaps of all 
— Read aloud on Christmas Eve, while 
the Yule Log is burning bright, a real 
Christmas story, with the true Christmas 
flavor— 


Miracle Mary 


by JOHN A. MOROSO 


in the Holiday Fiction Number of 
THE AMERICAN MAGA- 
ZINE. It is a story of faith in 
God and faith in man—the supreme 
faith that moved a mountain—of a 
miracle that happened on Christ- 
mas Day, and gave back to Miracle 
Mary the man she loved. It is a 
touching, beautiful story —an ex- 
quisite expression of the deeper 
significance of Christmas. 

Christmas is reflected throughout the entire Decem- 
ber AMERICAN. Beginning with the most appeal- 
ing of Christmas covers; out to Homeburg with 
George Fitch; up to Boston with Frankie and Jennie; 
in a gorgeous palace of an editorial sanctum with Ste- 
phen Leacock, into an uproarious fight with a moun- 
tain-lion with Red Saunders; straight on through 
to the splendid Interpreter’s House and a delight- 
fully intimate talk with David Warfield, the Christ- 


mas spirit lends to every page and article and picture 
its wholesome fun,its beauty and charm and good will. 


The Christmas Number of 


The American Magazine 











DELCO 


ELECTRIC CRANKING LIGHTING IGNITION 


The Delco System has made the 


gasoline car an all the year 
round convenience 


Very few Delco equipped cars will be put up during the winter 


season. 


The Delco system has reduced to a negligible quantity the dis- 
comforts, delays and dangers of cold weather driving. 


You step from the curb to your Delco equipped car— 
You touch a button and your motor starts— 
You touch another button and your lamps are lighted. 


You sit comfortably in your closed or 
curtained car forgetful of the difficulties 
encountered in the old days of hand 
cranking — forgetful of the storm and 
cold—forgetful even that there ever was 
such a thing as seasonableness in motor 
car driving— 


And therein you find the real secret of 
Delco leadership— 


All seasons are alike to the Delco 
equipped car. 


The real superiority of the Delco system 
is shown in its ability to maintain the 
reliability and efficiency of its service 
even under unfavorable conditions— 


It is shown in the ability of the Delco 
generator to supply current to the bat- 
tery to meet the excessive demands 
made upon it during the winter season 
when rapid and persistent cranking are 
often necessary and when the use of 
lights is heavy. 


It is shown in the reliability of the Delco 
ignition, that insures the perfect spark 
without which no cranking device would 
be effective. 


And it is shown in the remarkable ability 
of the entire Delco system to stand up 
under hard usage and perform its duties 
unfailingly, day after day and month 
after month regardless of weather con- 
ditions. 


The Dayton Engineering Laboratories Company 
Dayton, Ohio 











